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P RE FACE 

In May o f  1 9 46 , the P r e s ident s t a t ed in a l e t t e r  to the 
S e cr e tary o f  the  I nt er i o r  t h at h e  had b e en imp r e s s ed by the con­
t r ibut i on made through g ove rnme n t - indus t ry coop e r at i on t o  the s uc ­
ce s s  o f  t he World  War I I  p et r o l eum program .  He fe l t  that i t  would 
b e  a g o od i de a  if thi s c l o s e  r e l a t i onship we re  t o  be cont inued and 
s ug g e s ted that  the S e cr et ary o f  the  I n te r i o r  e s t ab l i s h  an indus t ry 
o r g an i z a t i o n  t o  adv i s e  the S e c r e t ary on o i l  and gas ma t t er s . 

Purs uant t o  t h i s r eque s t , t h e  Nat i ona l P e t r o l e um Counc i l  was 
e s tab l i s h e d  on Jun e 1 8 ,  1 9 4 6 , by S e c r e tary of th e I n t e r ior J .  A .  
Krug . 

The purpose of the National Petroleum Council is solely to 
advise, inform, and make recommendations to the Secretary of the 
Interior on any matter relating to petroleum or the petroleum 
industry . 

Mat t e r s  whi ch the S e c r e t a ry o f  t he I n t e r i o r  would l ike  t o  s e e  
cons idered b y  t h e  Counc i l  are s ubm i t t ed a s  a reque s t  i n  the form 
of a l e t t e r  ou t l ining the na tur e and s c op e o f  the s tudy . The 
C o un c i l  r e s e rv e s  the r i ght to de c ide whe ther or n o t  i t  w i l l  con ­
s ide r any mat t e r  re ferred t o  i t .  

The Council is subject to the provisions of the Federal 
Advisory Committee Act of 19?2. It does not concern itself with 
trade practices, nor engage in any of the usual trade association 
activities. 

Memb e r s  o f  the  N a t i ona l P e t r o l e um Coun c i l  are app o in t ed for 
one - y e ar t e rms each  f i s ca l  y e ar by the  S e cr e t ary o f  the I nter i o r . 
Memb e r s hip i s  dr awn f r om a l l  s egmen t s  o f  the  p e t r o l eum and natural 
gas i ndus t r i e s  and from o ther  s egment s of the Nat i on wh i c h  are 
v i t a l ly i n te r e s t ed i n  o i l  and g a s  mat t er s . The Counc i l  is sup ­
p o r t ed en t i r e ly b y  the  vo lunt ary contr ibut i ons r e ce ived from i t s 
memb e r s . 

The C o un c i l i s  he aded by a Chairman and Vice  Chai rman , who 
a r e  memb er s  o f  t h e  C ounc i l . The S e cr e t ary of the I n t e r i o r  s erve s 
a s  Governmen t  C o chairman w i t h  t h e  A s s i s t an t  S e c re t ary o f  the 
I nt e r i o r  for  Ene rgy and Miner a l s  des i gnat ed t o  s e rve in  hi s abs ence . 
The C o un c i l s t aff i s  adm in i s t r a t e d  by an E x e cut ive D i re c t o r  app o inted 
by t h e  Chairman o f  the C o unc i l .  





CONTENTS 

I nt r o duc t i on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Summary o f  Conc lus i o ns and Recommendati ons 

CHAPTERS 

One 

Two 

Thr e e  

Four 

F i ve 

APPEND I C E S  

A 

B 

c 

D 

Offshore  Exp l o ra t i o n  and Pro duc t i on o f  
P e tro l eum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Jur i s di c t i o n  and Reg ime Ove r O c ean 
Mineral Re s our c e s  . . . . . . . . . . . . . . . . . . . . .  . 

Mar ine  Transp o r ta t i o n  . . . . . . . . . . . . . . . . .  . 

P r o t e c t i on o f  the Mar ine E nvironment 

Par t  I :  Mar ine  Po l l u t i o n - - Source s ,  
K i nds , C l eanup and E nvi ron-
mental I mpac t . . . . . . . . . . . . . . .  . 

Par t  I I : Me thods o f  P o l lu t i on Contr o l  
and Jur i s d i c t io n  . . . . . . . . . . . .  . 

S e t t l emen t o f  Di spu tes  . . . . . . . . . . . . . . . .  . 

Requ e s t L e t te r  . . . . . . . . . . . . . . . . . . . . . . . .  . 

Commi t t e e  Ro s te r s  . . . . . . . . . . . . . . . . . . . . .  . 

As sump t ions and Me thodo l o gy U s e d  in Res er­
vo ir  E c o nomi c Viab i l i ty Cal culat ions  . . .  

Ac t i o n  P lan o f  the Mar ine E nvir onment Pro -
t e c t i o n  Commi t t e e  . . . . . . . . . . . . . . . . . . . . .  . 

Page 

1 

7 

1 3  

3 9  

5 1  

5 5  

6 7  

7 7  

81 

83 

89 

9 3  





I NTRODUCT I ON 

TH E STUDY ASSIGNMENT 

By l e t t e r  dat e d  January 9, 1 9 7 4 ,  addre s s e d  to Mr. H. A. True , 
Jr. , Chairman o f  the  National P e t ro l eum C o uncil , As sis tan t  Secre tary 
o f  the  Dep artment o f  the I n t e rio r , S t ep hen A. Wake fie l d ,  reque s t e d  
the Coun cil t o  unde r take a fur the r s tudy and report  o n  mat t e r s  re ­
l ating t o  the Law o f  the  Sea ( s e e  Reque s t  L e t t e r ,  App endix A) . 
This is t h e  fourth in a s e rie s o f  s tudy r eque s t s  from the Depart ­
ment o f  the I n t e rior r e garding ocean p e t r o l eum r e s our c e s  and re ­
l at e d  mat te r s . * I n  his January 9 ,  1 9 7 4  l e t t e r , Mr. Wak e fie l d 
wrot e : 

I n  view o f  t h e  de cis ion o f  t h e  Uni t e d  Nations General 
As s emb ly to convene a Third Law of the Sea Conference 
and t o  as�is t the Dep ar tment of the I n t erio r in the ·  
fur ther preparat ion for it , the  National P e t ro l eum 
C o uncil is reque s t ed t o  s tu dy and report  fur ther on 
s ev e ral k ey mat t e r s  which wil l cons tit u t e  imp o r tan t  
p ar t s  o f  a comp r ehen s ive t reaty dealin g  with Law of 
the  Sea. 

I n  the  cont ext o f  the  p r e s en t  dependence o f  the Unite d  S tate s  
o n  imp or t e d  p et r o l e um and t h e  n e e d  t o  r e duce that dependence , Mr . 
Wake fie l d  s tat e d : 

Since  it c l ear l y  app ear s t hat acc e l e rat e d  p e t ro l e um 
e xp l oration and p ro ducing ac tivitie s on the s eab e d  
wil l  b e  e s s entia l  t o  m e e t ing requirements for  ene rgy , 
it wou l d  b e  p ar ticular l y  he l p fu l  for  the  NPC t o  con ­
c entrat e  on t h e  s tat e o f  t e chno l o gy and the  p o t ential 
for o ffs ho re oil dis covery and ope rations in the s ea­
b e d  under d e ep wat e r  aro un d  the  g lob e.  At t h e  s ame 
time , the  Dep artment would app r e ciate  r e ceiving the 
views o f  t h e  NP C re garding int e rnational minimum 
s tandar ds  t o  g ov e rn safety and p o l lution contro l o f  
s uch offs hore operations .  

In addition , t h e  C o unci l  was as ke d in p reparing the s tudy to 
c onside r : 

• De s ign and c o n s t ruction and ope rating s tandards  for p e t ro ­
l eum carrier ve s s e l s  t o  ensure safety o f  op eration and 
minimization o f  p o l l ution hazards. 

* Ear lie r  NPC r ep o r t s  dealing wit h this s ub j e c t  ar e :  Petroleum 
Resources Under the Ocean Floor� Mar ch 1 9 6 9 ;  Petroleum Resources 
Under the Ocean Floor--A Supplemental Report� Mar ch 1 9 7 1 ; Law of 
the Sea� May 1 9 7 3 ;  and ,  Ocean Petroleum Resources--An Interim 
Report� July 1 9 7 4 .  
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• Me tho ds and i ns t i t ut ional arrangements  for formulat ing and 
b r i ng ing into  e f fect  in t e rnat i o nal s tandards for s eabe d  
p e t r o l eum p r oduct i on and ve s s e l  tran s p o rt o f  p e t r o l eum. 

• The In t e r - Gove rnmental Mar i t ime Consul tat ive O rgan i z at i on 
( IMC O )  t r eat i e s  as t o  the i r  adequacy in e l iminat ing p o l lu­
tan t s  from the s e a an d the inte rre lat i on s h ip of  IMCO com­
p e te n ce and i t s p o t en t i al future r o l e  in a b roade r Law o f  
the Sea o r gani z at i on . 

• O ther v i ew s  on any mat t er s  whi ch may b e  found re l evant. 

In conc l us i on ,  Mr. Wake f i e l d  as k e d  for an ear ly re s p on s e  to 
hi s r eque s t  l et t er  in v i ew o f  the fac t that the f i r s t  s ub s tan t ive 
s e s s i on of the Thi rd Law of the S ea Confe rence was s chedu l e d  to 
b eg i n  on June 2 0 , 1 9 7 4  in Caracas , Vene z ue la. 

THE STUDY GROUP 

Mr. True , t h en the  Counc i l ' s  Chai rman , re ferred th i s  n ew s tudy 
reque s t  t o  th e C o unc i l ' s  C omm i t t e e  on O c e an P e t r o l e um Re s ources 
under the chai rmanship  of Mr. W i l t on E .  S co t t , P re s i dent , Tenneco , 
Inc. The S e c r e t ary o f  the  In te r io r , Hon. Rog e r s  C. B. Mo r t on , i s  
t h e  G o ve rnmen t Co chai rman o f  the  Comm i t t e e. 

A C o o r d inat ing Sub comm i t t e e  an d four task group s  were organ ­
i z e d  t o  as s i s t  th e C omm i t t e e  in car rying out the as s i gnment ( s e e 
Comm i t t e e  Ro s t e r s , Appendix B ) . T h e s e  were : 

• Co ord inat ing Sub c ommi t t e e , Ce c i l  J. Olms t ead , Chairman. 

• Offshore  E xp l orat ion and P r o duc t i on Tas k Group , J ohn E. 
S he r b o rne , C hairman ( succe e d e d  by Rob e r t  I.  L e vo r s en) . 

• O c e an Tanke r s  and Deepwat e r  P o rt Fac i l i t i es Tas k G roup , 
Cap t .  B i l ly E.  Smi th , Chai rman. 

• F inance and E conomi cs Tas k  Group , Richard E. Fag g i o l i , 
C hai rman ( succeeded  by J o hn N. Garre t t ) . 

• L egal Tas k  Group , N or t hcut t E ly ,  Chairman. 

INTE RIM REPORT ( JULY 1 9 7 4 ) 

The C o o r d inat i ng Subcomm i t t e e  and i t s tas k group s  commenced 
a thorough s t udy on a numb er  o f  pPi o r i ty mat t e r s  in o r de r  that , 
at l e as t , p r e l iminary v i ews woul d b e  ava i l ab l e  t o  the Dep ar tment 
of t h e  In t er i o r  and o t h e r  g ove rnmen t ag en c i e s  at an early date. 
On an "urgency" bas i s  an i n t e r im rep o r t  was pr epared an d pub l i shed  
under the t i t l e Ocean Petroleum Resources--An Interim Report of 
the National Petroleum Council� July 4 ,  1 9 7 4. The rep o r t  was sub ­
mi t t e d  t o  the  S e cr e tary o f  t h e  Int e r i o r  Mor ton and d i s t r ibut e d  to 
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the  Un i t e d  Stat e s  De l e gat i o n  t o  the  Third Law o f  the Sea Confe r ­
ence i n  Caracas , Ve ne zuela , o t her g ove rnment ag enc i e s  and the 
gene ral pub l i c . 

RE CENT UN I TE D  NAT I ONS DEVE LOPMENT 

Background 

S in c e  1 9 6 7 ,  the Un i t ed  Nat i ons has b e en deal ing wi th the sub ­
j e ct  o f  p eace ful us e s  of the  s eab e d  and o c eans.  I t  e s tab l i s h e d  a 
C ommi t t e e  on the  P e ac e fu l  U s e s  o f  the  Seab e d  an d Oc ean F l o o r  B eyond 
the L imi t s  of Nat ional Juri s d i c t i on wh i ch was lat e r  charged by the 
Gene ral As s emb l y  wi th the  pr eparat i on for a Confer ence on the Law 
o f  the S ea t o  enc ompas s v ir tual ly al l areas o f  the ocean s  and the 
s eab e d s  an d wi th the i r  u s e s .  

CARACAS CONFERENCE 

The f i r s t s ub stant ive s e s s i on o f  that Con fe rence was he l d  in 
Caracas , Vene z u e la , fr om Jun e 2 0 , 1 9 7 4  unt i l  Augus t 2 9 , 1 9 7 4 , and 
i t  fai l e d  t o  reac h  ag r e ement on any o f  the maj o r  i s sues  on the 
agenda . On the o th e r  hand , the  p o s i t ions  of group ing s of count r i e s  
r e s p e c t ing s ome o f  t h e  maj o r  i s s u e s  were clar i f i ed and thus are 
b e t t e r  unde r s t o o d  by p art i ci pat ing s tat e s .  A b r i e f  review o f  where 
the Caracas s e s s i o n  l e f t  maj or i s sues  affe c t ing the p et ro l eum inter ­
e s t s  may b e  us efu l . 

Terr i t o r ial S ea an d S trai t s  

Excep t  f o r  a few coun tr i e s , there was b road ag re emen t supp ort ­
ing a 1 2  naut i cal m i l e  t e r r i t or ial s ea .  Fr e e dom o f  pas s age t hr ough 
s t rai t s  u s e d  for int e rnat i onal nav i gat i o n  r emains a cr i t i cal i s s ue . 
Extens i on o f  th e t e r r i t o r ial s ea t o  1 2  naut i cal mi l e s  wou l d  have 
t h e  e f fe ct o f  i n c lu ding many s t rai t s  imp o r t an t  t o  nav i gat i on within 
th e t e r r i t o r i al s eas o f  s t rai t s  s tat e s  and thus  under the s over e i gnty 
o f  such s t at e s  un l e s s  o th e rw i s e  agr e e d  in the Conven t i on. Mar i t ime 
p owe rs s trong ly ur g e d  t hat cont inu e d  unimp e ded trans i t  be as sure d 
throug h  b o th int e rnat i onal s t rai t s  and arch i p e lag i c  wat e r s .  

E c onomi c Zone 

At Caracas a b road con s ensus  o f  s tat e s  eme r g e d  in favor of a 
2 0 0  nau t i cal m i le e x c l u s ive e conom i c  z one  o ffshore the coas tal 
s tat e .  The p re c i s e  nat ur e  rif t h i s  z one  has n o t  b e en s e r ious ly con­
s i d e r e d  by the Conference  an d can b e  exp e c t ed t o  rai s e  fundamental 
d i ffer enc e s  among s ta t e s .  Exp e c t e d  d i f fe renc e s  wi l l  range from a 
few s tate s deman d i ng t hat this  area b e  cons i de r e d  t e r r i t o r ial s ea 
an d thus under coas tal s tat e s overe ignty , t o  o th e r s  favo ring that 
the wat e r s  of t h e  z o n e  remain h i g h  s eas wi th i t s  trad i t i onal fre e ­
doms . 
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The Uni t e d  S tate s al ong w i th a rather l arge group o f  s tat e s  
fav o r  a m i dd l e p o s i t i on under wh i c h  t h e  c oas tal s tat e woul d  have 
exclus ive r ig h t s  regarding  s eab e d  mineral r e s o urce s  and p r i o ri ty 
fo r e xp l o i tat i on o f  f i sh e r i e s .  The s up e r j acent wat e r s  o f  t h e  area 
w o u l d  r et ain th e i r  c haract e r  as h i g h  s eas f o r  nav i gat i on and over ­
f l i gh t  an d t h e  r i ght t o  l ay s ubmar in e cab l e s and p ip e l ines  wou l d  
al s o  b e  r e tained. Meas ures t o  p r o t e c t  t h e  are a from p o l l ut i on , 
b o th f rom ve s s e l s  and mineral deve l opmen t , remains a d i fficul t 
mat t e r  for r e s o lut i on. The Un i te d  S t at e s  a l s o  favors  the  app l i ca­
b i l i ty of i n t e rnat i onal s tandards  and d i sputes  s e t t l ement pr o ­
cedures  t o  inve s tmen t  and cont rac tual r e lat i ons concern e d  wi th 
mineral r e s ource deve l opme n t  in the area. Such a p o s i t i on shou l d  
accommodat e th e fundamental int e re s t s  and n e e d s  o f  al l coas tal 
s tat e s .  

Cont inenta l  Marg in S eaward of E conom i c  Zon e 

A rath er l arge g r o up o f  s tat e s  favo r s  coas tal s tat e j ur i s d i c ­
t i o n  ove r s eab e d  minera l  re s ource deve l opment t o  t h e  s eaward e dg e  
o f  t h e  s ubmerge d cont i nen t , i . e. , t o  the  marg in o f  t h e  cont inent 
e x t ending b ey ond the  p r op o s ed 2 0 0  naut i cal m i l e  e conom i c  z one. The 
Un i t e d  S tat e s  has s tat ed suppo rt f o r  s uch a p o s i t ion i f  o th er e l e ­
men t s  o f  i t s  p o s i t i on o n  the  coas tal s tate  e conomi c zone  were  t o  
b e  ac ce p t ed. Land - l o ck e d  and s he l f - l o ck e d  s tat es have , as e xp e c t e d , 
opp o s e d  any ext ens ion o f  coas tal s tat e j ur i s di c t i on b eyond 2 0 0  
nau t i ca l  m i l e s. As s uming t h e  ac cep t ance o f  mine ral r e s o urce  j ur i s ­
d i c t i o n  t o  th e con t inental marg i n ,  d i f f i cu l t i s s ue s  remain as t o  
the  m e t h o d  o f  de te rmining the l im i t  o f  t h e  marg i n. 

S eab e d  S eaward o f  Nat i onal Jur i s d i ct i on 

Dur ing the  Caracas S e s s i on o f  t h e  Confe rence , the s ub j e ct o f  
an i nt e rnat i onal reg ime s eaward o f  nat i onal j ur i s d i c t i on was a 
maj o r  controve r s ial i s sue.  Thi s r e su l t e d  in a more p r e c i s e  formu­
l at i on o f  d i ff e r i ng p o s i t ions b e tween gr oup ings o f  s ta t e s  than 
o ccurred r e s p e c t ing any o ther s ub j e c t. The group o f  deve l op ing 
countri e s , r e fe r r e d  to as the Group o f  7 7  ( numbe ring now s ome 1 0 6 ) , 
advan c e d  a p o s i t ion whi c h  woul d e s tabl i s h  an int ernat i onal s eab e d  
r e s ource autho r i ty t o  c ont ro l e xp l o i tat i on of deep o c e an s eab e d  
mine ra l  re s ources , in c l u d ing act ual part i c ipat i on by t h e  au tho r i ty 
in  m i n i ng op e rat i ons.  Any r o l e  under th i s  v i ew fo r the  p r i vat e 
ent e rp r i s e  app ro ach o f  the  indu s t r ial coun t r i e s  wou l d  b e  l im i t e d  
t o  s e rvi ce contrac t s  o r  p r o duc t i o n  s haring arrang ements  o r  p os s ib ly 
j o i n t  ve ntures  in  whi ch the  aut ho r i ty woul d ho l d  a maj o r  int e r e s t  
and e x e r c i s e  cont r o l. G e n e ral l y  sp eak i n g , the indus t r i al ly deve l op e d  
c o un t r i es favor a s ys t em und e r  whi ch p r ivate e n t e rp r i s e w ou l d  have 
equal ac c es s  t o  the  ar ea and whi ch woul d p romo te comp e t i t i on by 
p r e c luding p ri ce - f i x ing and p r o duct i on contr o l  arran gemen t s .  

Envir onmental Pro t e c t i on 

L i t t l e  f ormal w ork o r  p r o gr e s s  o c cu r r e d  in the are a  o f  env i ro n ­
mental p ro t e c t ion , a l t ho ugh general p o s i t i ons  o f  s ome t ypes o f  s tat e s  
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are rath e r  we l l  known . Coas tal s tat e s  cont inue t o  b e  s er i ous ly 
concern e d  ab o u t  the  dang er o f  p o l lu t i on from ves s e ls in  b road 
areas o f f  the i r  coas t s . Mar i t ime s tat e s  are equally con cerne d 
that i f  broad coas tal s tat e j uri s d i ct i o n  over such p o l l ut ion were 
t o  b e  provided f o r  in  the  Convent i on ,  free dom o f  navi gat i on would 
b e  s er i ous ly impaired with  e conom i c  harm r e s u l t ing t o  al l .  The s e  
mar i t ime s tates  favo r i nt e rnat i onal ly agr e e d  s tan dards fo r ves s e l  
de s i gn and c o n s t r uc t i on , s af e ty o f  navi gat ion in cluding t raffi c 
s eparat i o n  p at t e rns , and op e rat i onal d i s charge . They wou l d  al s o  
re s is t  conven t i on p rovi s i ons  e s tab l i s h in g  b r oad zones o ffshore 
coas tal s tat e s  w i thin whi ch such s tat es wou l d  be auth o r i z e d  to 
exerc i s e  enfo r c ement j ur i s d i c t ion r e s p e c t ing p o l lut i on .  

D i s p u t e s  S e t t l emen t  

Whi le  the  s ub j e c t  o f  internat i onal compul s o ry s e t t l ement o f  
d i s p ut e s  inv o lv i ng o ce an us es di d n o t  formally oc cupy the  Confe r ­
ence , an informal gr oup o f  s ome 3 5  c o untr i e s  me t during the C on fe r ­
ence t o  cons i de r  such e s s ent ial mat t e r s  as al t e rnat ive in s t i tut ions 
an d p ro c e du r e s  wh i c h  might be ut i l i z e d ,  typ es o f  d i sput e s  to b e  
sub j e c t e d  t o  the p r o c e dure s as we l l  as par t i e s  that wou l d  have 
ac c e s s  th e r e t o . 

I f  a new r e g ime for o cean spac e  and i t s  us e s  i s  t o  b e  a r e g ime 
o f  law and j us t i c e , it i s  fundamental that the  r e g ime inc l ude p ro ­
ce dur e s  and ins t i tu t i ons for t h e  s e t t lement o f  d i sput e s  whi ch wou l d  
b e  ind epend en t  o f  s t at es and the p r op o s e d  int ernat i onal s eab e d  
r e s ourc e author i ty for  t h e  ar ea b eyond nat ional j ur i s di c t i on .  P r i ­
vat e us e r s  o f  ocean s pace as we l l  as g ove rnmen ts  and in t e rnat i onal 
o rgan i zat ions  s hou l d  have acc e s s  t o  t h e  s ame pro cedure s and ins t i tu­
t i ons . 

S COPE AND PURPOS E O F  TH I S  REPORT 

Thi s  r epo r t  i s  no t i nt ended t o  s up e rs ede  the Nat i onal P e t r o leum 
Coun c i l ' s  ear l i er r ep o r t s  deal ing w i th o c e an p et r o l e um r e s ource s . 
Rat he r , i t  treats  mat t e r s  respec t ing o c e an p e t r o l eum r e s ource s and 
t h e  Law o f  th e Sea wi thin th e c ontext  o f  the  Third Un i t e d  Nat i ons 
Confer ence on Law o f  t he S e a ,  the next s e s s i o n  o f  whi c h  is s chedu l e d  
t o  convene March 1 7 ,  1 9 7 5 .  

Dur in g  the s even y ears in  whi ch the Nat ional P e t ro l e um Coun c i l  
has b e en engag e d  in  t h e  s t udy o f  p e t r o l eum res ource s of the  o cean 
s eab e d  and o th e r  u s e s o f  the o cean r e lat e d  t o  p e t r o leum ,  the wo rld  
ene rgy out l o o k  has unde rg one p r o found change . From a p o s i t i on o f  
apparent ly adequat e and l ow co s t  o f  p e t r o l eum supply i n  the s e cond 
hal f  of the 1 9 6 0 ' s ,  maj o r  consuming nat i ons , including the Un i t ed 
Stat e s , to day face s er i ous uncer tain t i e s  as t o  the r e l iab i l i ty o f  
futur e  s up p ly from fore i gn s o urce s . At the same t ime , sudden 
e s calat i on in th e co s t  o f  p et r o l eum s upp l i e d  by the e xp o r t ing 
nat ions has exace rbat e d  b oth the ene rgy and general e conom i c  p rob ­
l em s  o f  cons um e rs . 
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Th e s e  chan ge s ,  among o thers , have s t imulat e d  concern an d 
i n t r o duce d a no te  o f  urgency in e ffo r t s  t o  d i s cove r and deve lop 
new un conve n t i o nal energy s ourc e s  and als o new s ource s of s upply 
of c onvent i onal fu e l s . New s o urce s o f  p e tr o l eum from the  s eab e d  
are i n  th e vanguard o f  thos e e fforts . 

The mat ter o f  ac c e l e rat ed exp l o i tat i on o f  p e t r o l e um ocean r e ­
s o urc e s  rai s e s  que s t ions  i n te rnat i onal ly as t o  the  j ur i s d ic t i on 
ove r areas o f  the s eabe d ,  the  t e c hno l o g i cal capac i ty avai lab l e  for 
find ing and p ro duc ing o i l  unde r deep e r  wate rs , the e conom i c s  of 
p e tr o l eum p r o duct i o n  from the  o c ean f l o o r  un de r d e ep e r  wat e r s , the 
ne e d  for e co nomi cal mar i n e  trans po rtat i on ,  the p r o t e c t i on o f  the 
mar i n e  env i r onmen t , t h e  s tab i l i ty and i n t e gr i ty of inve s tmen t s , 
t h e  cap ab i l i ty o f  conduc t ing exp l o rati on and p ro duc t i on in harmony 
w i th o th e r  u s e s  o f  oc ean s pac e an d s e t t lement o f  d i spute  p r o ce dure s 
an d i ns t i tut i on s . 

Th e s e  an d o the r que s t i ons are di s cus s e d  in th i s  rep o r t . 

Note: Thr oughout t h i s  rep o rt , wat e r  depth s  are e xpre s s e d  in 
me t e rs and we l l  dep ths are e xp r e s s e d  in fe e t . The ac c e p t e d  con ­
vers i on rat e  i s  1 me t e r  equals  3. 2 8  fe e t . Al s o , 1 k i l ome t e r  (km) 
equal s 0 . 6 2  s tatute mi l e s and 1 naut i cal mi l e  equal s  6 , 0 8 0  f e e t  o r  
1 . 1 5 s tatute m i l e s . The t e rm p e t r o l e um r e fe rs t o  'th e fo l l ow ing : 
hydro carb ons , crude o i l , natural gas and l iqui ds e x t ract e d  from 
nat ural gas . 
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SUMMARY OF CONCLUS I ONS AND RE COMMENDAT I ONS 

The Nati onal P e t r o l eum C ounc i l ,  h aving gi ven care fu l cons i de r­
at i on and s tudy t o  the l e t t e r  from the S e cretary o f  the D ep artment 
o f  the I n te r i o r ,  date d January 9 ,  1 9 7 4  (Appendix A) an d to the 
s tat us o f  th e ne g ot i at i ons  resp e ct in g  the Thi rd Uni t e d  Nat i ons  C on­
fe rence on the  Law o f  the S ea ,  has reach e d  the fo l l owing conc l us i ons 
and r e commen dat i ons  whi ch are drawn from th i s  rep ort , Ocean Petroleum 
Resources; 

Offshore  E xp l o rat ion and Produc t i on of P e t r o l eum 

1 .  The fron t i e r  areas o f  the  cont inental s he l f  an d s l ope 
o ffshore  the  Un i te d  Stat e s  have the p o t ent ial fo r 
ar re s t in g  and p o s s i b l y  revers ing the current de c l i n e  
i n  U . S. p e t r o l eum p r o duc tion and thus s h o u l d  b e  sub j e ct e d  
t o  an ac c e l erat e d  l eas ing and deve l opmental pro gram .  

2 .  Whi l e  t h i s  r ep or t  i s  unab l e  t o  e s t imat e the p e tr o l e um 
p o t en t ial o f  sp e c i f i c  areas o f  the o ffs ho re  cont inental 
s he l f and cont inental s lop e , i t  is b e l i eved that th ere  
is  g ood p o t en t ial for  p e t r o l eum ac cumulat i on in the  s eab e d  
o f  t h e  s he l f  and s l op e  ar eas. 

3. Dur ing r e ce nt year s , great p rogre s s  has b e en made in 
o ff s h o re e xp l o rat i on an d p r o duct ion t e chno l ogy i n  a w i de 
var i e ty o f  ope rat i onal cond i t i ons an d indus t ry has 
demon s t rat e d  i t s  ab i l i ty t o  e x t end i t s  op erat i ng capab i l i ­
t i e s  at a rap i d rat e. 

4. Co s ts f o r  e xp l o r ing , deve lop i ng and p r o duc ing p e trol eum 
from s e ab e d  areas w i l l  increas e  markedly w i th  wat er  dep th 
and c l imat i c  s ever i ty and t o  a l e s s e r  degree as d i s tance 
from shore increas e s . 

- - S eabe d  p e t r o l eum r e s ources are l ik e ly to b e  e conom i c  
und e r  many comb inat i ons  o f  r e s e rvo i r  s i z e , wat e r  depth 
an d c l imat e. 

- -As g ove rnmental financ ial e xac t i ons , s uch as r oyal t i e s  
an d t ax e s , are i ncreas e d ,  t h e  e conomics  o f  s eab e d  p e t ro ­
l e um p ro duct i on d e t e r i o rat e rap i dly , par t i cular ly for 
smal l e r  r e s e rvo i r s , d e ep e r  wat e r  and mo re  s evere c l imat i c  
condi t i on s .  

Jur i s d i c t i on and Regime Ove r O ce an Mine ral Res ources  

5 .  The  Nat i onal P e t r o l eum C o un c i l  rep eat s its  p r evi ous 
r e commendat i on that : 

A new Law of the Sea Convention should confirm 
the exclusive jurisdiction of the coastal state 
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over the exploration and production of 
seabed mineral resources throughout the 
natural prolongation of its land areas 
into and under the sea. 

6. The mo s t  l o gical guide t o  de t e rmining the limit o f  this 
natural p r o l ongation of the land areas o f  t h e  coas tal 
s tat e ,  an d thus the b oundary b e tween areas o f  coas tal 
s tat e j uris diction and international j uris dic tion ove r 
min e ral r e s ource s , is the bas e o f  the con tinental ( o r  
ins u lar ) s lope . 

7 .  B e caus e it is o f t en dif ficul t  t o  de fine the bas e o f  the 
s lo p e  p re cis e l y  enough for it to s erve as a b oundary 
it s e l f ,  it is rec ommende d that the bas e o f  the s l op e b e  
us ed p rincipal l y  as a guide t o  the b o undary and that the 
exac t j uris dic tional b oundary be drawn within a b oundary 
z one  of an agr e e d  r e as onab l e  width e x t ending s eaward from 
th e base  o f  t h e  s l ope . 

8 .  S eawar d  o f  the t e r rito rial s ea ,  in the are a re fe rre d t o  
as the coas tal s tate 2 0 0  nautical mil e  re s ource z one , the 
e x c l usiv e  j uris dic tion o f  the coas tal s tate s houl d be 
limit ed t o  e conomic int e r e s t s  and s hould  entail no te rri­
t orial in t e r e s t s  as suc h .  

9 .  T h e  s up e rj ace nt wate rs o f  the are a  re fe rre d t o  in 8 ,  ab ove , 
s h o ul d c on tinue t o  re t ain their charac t e r  as high s eas fo r 
fre e dom o f  navigation and the adj ace n t  coas t al s tate s h o ul d  
have n o  j uris diction ove r ves s e l s exe r cis in g  high s eas fre e ­
doms in s u ch wat e rs e xcept  in limite d  emergen cy circums t ances . 

1 0 . I t  is o f  the  great e s t  imp o r tance that a Law o f  th e Sea 
C onvention p rovide that an agr e ement b e tw e en a coas tal 
s tat e and a foreign inve s to r  or op erat o r  for exp l oration 
and deve l opme n t  of o c ean p e tr o l eum r e s ources in the area 
re fe rre d to in 8 ,  ab ove , b e  b in ding up on the p arties ac ­
c o r ding t o  th eir t e rms and.for  the p e rio d s p e cifie d in the 
agre emen t . 

1 1. The National P e t r o l e um Council r eit e rat e s  it s view that 
any l awful u s e s  o f  o cean space mus t  b e  condu c t e d  compatib ly 
and wit h  due re gar d  for  o ther lawful u s es in the area . 

1 2. A dis pute between a f o reign inves t o r  or op erat o r  an d a 
coas tal s tate , p arty t o  the  Conven tion , re garding mine ral 
r e s ource exp l o rat ion or pr oduc tion in the area referred  
to  in 8 ,  ab ove , s h oul d b e  res o lve d unde r the disput e s  
s e t t l ement p r o ce dur e s  inc l ude d in t h e  C onvention . 

1 3 .  Any in t ernational s eabe d  r e s ource authority e s tab lis hed 
pursuant t o  a n ew Law of the  S e a  C onvention to b e  con ­
c e rned with s eab e d  min e ral res ource deve l opment b eyond 
areas under national j uris diction shou l d  be o rganizational ­
l y  s imp l e . The pr ovis ions  gove rnin g  it s e s tab lishment and 
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op e rat i ons  s houl d provide adequat e l y  agains t d i s cr im ina­
t ory an d arb i t r a ry act i on s . 

1 4 .  Ac c e s s  t o  the s eabed mineral r e s ourc e s  b eyond nati onal 
j ur i s d i c t io n  s houl d be avai lab l e  w i thout d i s criminat i on 
unde r  the C onven t i on t o  al l t e chn i cal ly and f i nanc ial l y  
qua l i f i ed organ i zat ions  i n c l uding p r ivate compan i e s  o r  
gr o up s  o f  s uch compan i e s  as we l l  as t o  s tat e s  whi ch rat i ­
fy the  Conven t i on ;  the autho r i ty r e fe rr e d  t o  i n  1 3 , above , 
should n o t  b e  empowered t o  ent e r  into exp l orat i on and 
produc t ion act i v i t i e s , d i r e c t ly or indire c t ly .  

15.  Conven t io n  p r ovi s ions and regulat i ons  pursuant the r e t o  
g overning the  deve l opme n t  of s eab e d  mineral re s ourc e s  
sho u l d  b e  des i gne d t o  encourage deve l opment w i th due 
concern for the  envi ronmen t . Agr e emen t s  includ ing tho s e  
w i t h  pr ivat e p art i e s  for exp l o rat i o n  and p r o duc t i on o f  
s uch r e s ources  shou l d  p r ov i de the operat o r  wi th an e x ­
c lu s ive r i g ht in a defined  ar ea f o r  a sp e c i fi e d  t erm o f  
y ears and b e  b inding up on the par t i e s . 

1 6 . A privat e c ompany ent e r ing int o  agr e ement wi th  the autho r ­
i ty f o r  deep o cean mining shoul d  b e  spons ore d by  a s tat e 
w i t h  which i t  has s ub s tan t ial conn e c t i ons and that s tat e 
should  p r ovi d e  as s uran c e s  t o  the author i ty that s uch com­
pany is f inan c ial ly and t e chn i cal ly comp e tent to p er form 
unde r  the ag r e ement . 

Mar i ne Transp o rtat ion 

1 7 . Me rchant v e s s e l s  engag ing in  mere tran s i t  through s trai t s  
u s e d  f o r  i n t ernat i onal nav i gat ion mus t  enj oy a r i ght o f  
unimp e d e d  p as sag e p r o v i de d  s u c h  ve s s e l s  in trans i t  ar e in 
comp l iance w i t h  i n t e rnat i ona l ly agr e e d  saf e ty s tandards , 
i n c l ud i ng s hi p  de s ign and cons t ru c t i on and p o l l u t i on pre ­
ven t ion p r ov i s ions , and i nt e rnat i onal ly ag r e e d  s tandards 
d e s ign ed t o  ac commo dat e o ther  u s e s  in the area . 

1 8 .  The r i ght o f  merchant ve s s e l s  engag ing in mere tran s i t  
s houl d b e  g enera l l y  app l i cab l e  i n  t e r r i t o r ial wate r s  s ub ­
j e c t  o f  c o ur s e  t o  the  comp l iance o f  tho s e  ve s s e l s  wi th 
the s ame s tandar d s  as t ho s e  app l i cab l e  to such ve s s e l s  in 
s trai t s  u s e d  for i n t e rnat i onal nav i gat ion . 

1 9 .  I n  wat e r s  s eaward o f  the  t e r r i t o r ial s ea including tho s e  
o f  the area i n  whi c h  t h e  c oas tal s tat e exer c i s e s  l im i t e d  
r e s o urc e j ur i s d i c t i on ,  t h e  p r e s en t  charact e r  o f  t h e  wat ers  
as  h i g h  s eas mus t  be  p r e s e rv e d  wi th cont inue d fre e dom of  
nav i gat i o n . 

2 0. C oas tal and s trai t  s tat e s  s ho u l d  b e  autho r i z e d  by the 
Convent i on to take r eas o nab l e enfor cement act i on of a 
civi l natur e w i t h  r e s p e c t  t o  v e s s e l s  n o t  in comp l iance 
wi th  int e rnat io nal l y  ag r e e d  "Rul e s  of the  Road" and traff i c  
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r outing s cheme s in limit e d  areas in the wat ers adj acent 
t o  t heir coas t s .  The Law o f  t h e  S e a  Convention shou l d  
e s tab lis h  the  r e s p onsibility o f  coas tal and s t rait s tate s , 
s upp l ementary o f  cour s e  t o  the basic j uris diction o f  the 
flag s tat e , t o  enfor c e  the  int e rnational l y  agr e e d  naviga­
tion s t andar ds.  The int er e s t s  o f  al l s tat e s  in free dom 
o f  navigation , however , requir e that promp t p r o ce dure s 
b e  ag reed upon s o  as t o  p e rmit the  imme diat e re l eas e o f  a 
ve s s e l  up on p rovision o f  app rop riate guaran t e e s  to comply 
with a p r op e r l y  adj udicat ed o rder enf o r cing s u ch int e r ­
nationa l l y  ag r e e d  s tandards . I n  the  view o f  t h e  National 
P e t r o l eum Council , such disputes  s h ou l d  be s e t t l e d in 
ac cordanc e  with the  dispu t e  s e t t l ement pro cedures  to b e  
p rovide d  for in the  Law o f  the  Sea Conven tion . And in 
a cas e in which it is found under t ho s e  p r o cedur e s  that a 
coas t al o r  s t rait s tate , in exer cis ing this limit ed e n ­
for cement j uris dic tion agains t a ve s s e l , ac t e d  arbit rarily 
or without reas onab l e  cau s e , the v e s s e l  owner or carg o 
owner wo u l d  b e  entit l e d  t o  damage s  for any inj ury r e s u l ting 
from such exercis e .  

2 1 . What ever general provisions o f  a Law o f  the Sea Convention 
mig ht be adop t e d  r egarding the s tatus o f  ar chip e l agic 
wat er s , the  rig ht of navigation as des crib e d  herein should 
be  app licab l e to  me rchan t  s hipping t rans iting s u ch wat e rs . 
This t ransit woul d only involve movement th rough the archi­
p e lago for  the purp o s e  o f  re achin g p oint s  b eyon d . 

P r o t e c tion o f  the  Marine Environment 

2 2 .  I t  is e s t imat ed that the t o tal amo unt o f  oil po l l utan t s  
int roduc e d  int o  the  o c eans  amoun t s  t o  o n l y  0 . 2  of 1 p e r ­
c ent o f  wo r l dwide daily p e t r o l eum consump tion ; over hal f 
o f  this t o tal r e s u l t s  from land - bas e d  activitie s ,  ab out 
a third o riginat e s  from ve s s e l s  and only 1 p ercent is 
cau s e d  by o ff shore  p r oducing activities.  

2 3 .  A new Law o f  t h e  S ea C o nvention s ho u l d  inc l ude provisions 
f o r  the p ro t e c tion o f  the marine envir onment which wou l d  
exp r e s s  b r oad p o l icie s and p rincip l es rat her than de tail e d  
t e chnical sp ecification. 

2 4 .  The marine environment s houl d b e  p ro t e ct e d  by  p ro vis ions o f  
the Convention e s t ab lishin g  p ro ce dures and an ins titution 
fo r re aching int e rnational agreement on s t andards respe cting 
ves s e l  s ource po l l ution ; the s e  s t andards s h o ul d cove r  s hip 
design and cons t ruction , equipme n t , navigational s afe ty , op­
e rational and ac cidental p o l l ut ion , and p o l l ution liability 
and damage comp ens ation . 

2 5. Coas tal s t at e s  inc lu din g tho s e  b o rdering s trait s l o cate d  
wh ere natural c onditions may p r e s ent particu lar marine 
envir onmen tal p r o b l ems s h o u l d  p r o c e e d  acco rding t o  the 
p ro ce dur e s  and thr ough the e s tab lis hed convention ins titu -
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t i on t o  re ach i nt e rn at i on a l  agreement on sp e ci al int e r ­
n a t i on a l  s t an dards t o  as s ur e  envi ronment al p r o t e ct i on 
wh e r e  s uch condi t i ons  are found t o  ob t ain . 

2 6 . B e caus e o f  i t s  comp e t ence  and b r o ad exp er i ence  in d e a l ing 
succ e s s fu l ly w i t h  ve s s e l  s ource mar ine p o l lut i on ma t t e rs , 
a new Law o f  the  S e a  Conven t i on should  con f i rm the I n t e r ­
G o ve rnmen t a l  Mar i t ime Con s u l t a t ive Organi z a t i on ( I MCO) 
a s  the ins t i tut i on r e s p on s i b l e  for e s t ab l i s h ing s tandards 
r e garding i n t ernat i onal marine p o l lut i on pr o t e c t i on. 

2 7 . En for cement o f  in t e rna t i ona l ly agr e e d  ve s s e l  de s i gn ,  
c o n s t r uc t ion and e qu ipment s tandards s hould  r e ma in the  
p r i mary r e spons i b i l i ty o f  the f l ag s t a t e  s upp l emen t e d  by 
l i mi t e d  p or t  s t ate  auth o r i ty in accordance w i th the 1 9 7 3  
I MCO C onven t i on for  the Prevent ion o f  Po l l ut i on from Ships . 

2 8 . Emergency c o a s t a l  s t at e  a c t ion t aken t o  p r event o r  mi t ig a t e  
p o l lu t i on o f  i t s  c o as t l in e s  i n  conn e c t i on w i th a mar i t ime 
c a s ua l ty invo l v i ng a ve s s e l  reg i s t e r e d  in ano t h e r  s t a t e  
s hould  a lways b e  r e a s onab l e  and nond i s cr imina t o ry . S e award 
o f  the t e rr i t o r i a l  s e a ,  in s i tuat ions invo lv ing mar i t ime 
c a s ua l t i e s  r e s u l t in g  in i mminent danger o f  maj o r  harmful 
p o l l u t i o n  damag e t o  t he c o as t l ine of a co a s t a l  s t at e , 
autho r i ty for s u ch eme r g ency act i on by  that s t a t e  in acco r ­
dan c e  wi th t h e  1 9 6 9  I MCO I nt erven t ion Conven t i on , a s  amended , 
sho u l d  b e  confi rmed. 

2 9. I n t ern at i ona l ly agr e e d  op erat i onal  d i s charge s t andards 
s hou l d  be enfo rced by a comb in at i on of f l ag an d p o r t  s t ate  
me a s ur es ,  r e cogn i z i ng the  r ight o f  a co a s t a l  s t a t e  t o  take 
r ea s o nab l e  e me r g ency enfo rcement act i on o f  a nonpun i t ive 
n a t ur e  a g a i n s t  f o r e i gn f l ag ve s s e l s  when a r i s k  o f  s ub ­
s t ant i al damage  t o  i t s  co as t l ine  o r  o ther e c onomi c int e r ­
e s t s  s ub j e ct t o  i t s  t e rr i t or i al j ur i s d i ct i on ar i s e s  from 
an op era t i on a l  d i s charg e a l l e g e d  to be in v i o l at i on o f  
th e int erna t i ona l l y  agr e e d  s t an dards.  

3 0 . Unr e s o lved d i ff e r ence s among s tat e s  or b e tween s t a t e s  and 
p r ivate  part i e s  ( o th er than b e tween a v e s s e l  and i t s  f l ag 
s t a t e )  a r i s ing out  o f  any ac t i on t aken or not  taken by a 
s t at e t o  enfo r c e  i n t erna t i ona l ly ag r e e d  s t andards shou l d  
b e  adj u d i c a t e d  by  means o f  the  di sputes  s e t t l ement p r o c e ­
dure provide d  f o r  i n  t h e  Conven t i on. I n  t h i s  r e g a rd , a 
ve s s e l  owner shou l d  have a d i r e c t  r ight of act i on fo r 
damag e s  ag a i n s t  a s t a t e  o th er than the f l ag s t a t e  o f  i t s  
v e s s e l  f o r  arb i t rary int e r fe r ence  w i th ve s s e l  op e r a t i ons 
or o th e r  ab us es of enfo rcement j ur i s di ct ion in vi o l at i on 
o f  the C on ven t i on. 

3 1 .  Min imum i n t e rna t i o na l ly agr e e d  op e rat i on a l  s af e ty and 
env i ronment a l  s tandards s ho u l d  b e  formu l a t e d  for dr i l l ing 
r i g s  and p l a t forms and for o ff s ho r e  deepwat e r  p e t r o l eum 
t e rmina l s  in t h e  form o f  cap ab i lit i e s  to p er f o rm under 
g iven we ather and c l i ma t e  cond i t i ons.  
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3 2 . Jur i s d i c t i on t o  en fo rce  a l l  s a f e ty and env ir onme n t a l  
s t andards app l i cab le  t o  o ffshore  fac i l i t i e s  wh i ch are 
f ix e d  an d op erat ing should b e  con f i rme d in the  c o a s t al 
s t a t e  o r  o ther autho r i z ing b o dy . 

Se t t l ement o f  D i sp ut e s  

3 3. The N a t i on a l  P e t ro le um C o un c i l  s t rongly urges that the 
U . S .  G ove rnmen t  in the L aw o f  the S e a  Confe rence cont inue 
t o  mai n t a i n  i t s  p o s i t i on that a convent i on mus t  p rovide 
p r o ce dures  and ins t i t ut i ons for  p e ac e ful , comp u l s ory and 
i mp ar t i a l  s e t t l e ment o f  a l l  d i s p ut e s  ari s ing under  the 
C onven t i on , rul e s  and re gu l a t i ons purs uan t  to i t , and 
unde r general  p ri nc i p le s o f  i n t e rn a t i on al l aw ,  i n c luding 
tho s e  di sput e s  invo lving p r i va t e  p ar t i e s .  Such p ro ­
ce dures  and i n s ti tut i ons are fundament al ch aracte r i s t i c s  
o f  a n  o rde r ly s o c i e ty , whe the r dome s t i c  o r  int e rna t i on al .  
I f  d i s pu t e s  i nvo lving us e s  o f  o c e an s pace are n o t  s ub j e ct 
t o  c o mpul s o ry ,  p e ace fu l  and i mp art i a l  s e t t l emen t  w i th 
acce p t e d  l e g a l  s t andards as  a b as i s  for de ci s i on ,  g rave 
thre ats  t o  i nt e rn a t i on a l  p e ac e  may we l l  de ve l op. 

3 4 .  The Conven t i o n  should e s t ab l i s h a D i sput e s  S e t t l ement 
C en t e r  to deal w i th d i s pu t es invo lving a pr iva t e  p arty 
including tho s e  d i sputes  a r i s ing  out of arrangements  
b e tween  a private  p a rty and  a s t a t e  o r  the  int e rn a t ional 
autho r i ty for exp l o i t at i on of s e ab e d  minerals  and d i sput e s  
conc e rning  a ve s s e l , i ts owner o r  t h e  owner o f  i t s  cargo 
an d a s t a t e  o r  an int ernat ional  o rg an i z a t i o n .  

3 5 .  I n  re s o lving  s uch d i s putes  a s  th o s e  r e fe r r e d  t o  i n  3 4 , 
ab ove , t h e  D i sputes  S e t t l ement C en t e r  should res ort  p ro ­
g r e s s i v e l y  t o  me d i at i on ,  conc i l i at i on and arb i t r at i on .  
I n  c a s e  o f  di sput e s  r e s o lved by arb i t r a t i on , the award 
s ho u l d  be b ind ing up on the p a r t i es an d not app e a l ab l e  to 
any o th e r  c ourt or b o dy .  
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Chap ter One 

O F FSHORE EXP L ORAT I ON AND PRODUCT I ON OF PETROLEUM 

OFFSHORE P ETROLEUM RESOURCES  

U. S. o ffshore petr o l eum p roduct i on provides  over one - s i xth of  
a l l d o me s t i c  p r o duct i on t o day and it  should  b e  i ncre a s ingly i mp o r­
tant i n  the years  ahe ad. Thus , U. S. o ffshore o i l  and na tural gas 
ac t iv i t i es are of c r i t i ca l  cons e quence t o  th i s  coun try. 

Mo s t  of the c ont i ne n t a l  she l f  and adj acent continent a l  s l ope 
off t h e  Un i t e d  Stat e s  h as no t y e t  b e en l e a s e d  o r  dri l l e d. Large 
s e d i men tary b a s i n s  h ave b e en i dent i fi ed wh ich may contain s i gn i fi ­
cant amoun t s  o f  p e t r o l eum. The s e  o ffshore , fron t i er areas  have the 
p o t en t i a l  for arre s t i ng and po s s i b l y  rever s in g  the current de c l ine 
i n  t o t a l  U. S. p e t r o l eum p r o duc t i on. Vigo rous p ro g rams of l e a s ing , 
e xp l o ra t i on and deve l opment w i l l  b e  requi r e d  t o  eva luate an d re a l i z e  
th i s  p o t en t i a l .  

Wo r l dw i de o f fs ho r e  exp l orat ion a n d  p roducing a c t iv i t i e s  are 
n ow exp anding a t  a fa s t e r  rat e than are such U. S. o f fs ho r e  act ivi ­
t i e s  b e caus e o f  the g r ea te r ava i l ab i l i ty o f  front i e r  acre age and 
a c t ive l ea s i ng p r o g r ams i n  c e r t a i n  fore i gn areas . 

P r o duc t i on 

At the t i me o f  the  f i r s t rep o rt by  the Nat i ona l P e t r o leum Coun ­
c i l  in 1 9 6 9  ent i t l e d ,  Petroleum Resources Under the Ocean Floor� U. S. 
o ff s h ore  pe t r o l e um p ro duc t ion c arne from only four o ffshore areas , 
name ly ,  o ffs ho re Lo u i s i ana , Texas  and Ca l i fo rn i a ,  and the  Cook I n l e t  
o f  A l a s ka. No new p r o duc ing areas  h ave b e en adde d and crude o i l  
p ro duc t i on from thes e four areas  has  increa s e d  on ly from 1. 4 mi l l i on 
b ar re l s  p e r  day (MMB / D )  i n  1 9 6 9  t o  1. 6 MMB / D  in 1 9 7 3. Dur ing the 
s a me p er i od , n atur a l  gas p r oduc t ion from the s e  o ffshore areas has 
inc r e a s e d  from 2. 8 to 3. 9 t r i l l i on cub i c  fe e t  p er year (TCF/Yr. ) .  
Tab l e  1 ind i ca t e s  that  i n  1 9 7 3 , p e t r o leum p r o duc t i on from the s e  four 
a r e a s  cons t i tut e d  1 7  p ercent o f  U. S. t o t a l  pr oduc t i on. I t  i s  inte r ­
e s t ing t o  n o t e  th at  t h e  ene rgy equiva l e n t  o f  natural gas produc t i on 
o f  t h e  Uni t e d  S t a t es dur ing 1 9 7 3  amo un t e d  to 1 0. 7  MMB / D  o f  crude o i l  
an d for o ffshore natur a l  gas p r o duc t i o n  was equiva l en t  t o  1 . 8 MMB / D . *  
B o th the s e  amoun t s  are s l i gh t ly g r e a t e r  than o i l  and condens ate  
p r o duc t i on. 

Wor l d  crude o i l p roduct i o n  o ffshore has e xp ande d from 6. 2 
MMB / D , o r  1 5  p er c ent o f  t o t a l  p ro duc t i on o f  4 1. 7 MMB / D  in 1 9 6 9  to 
1 0. 4 MMB / D ,  or 1 8  p ercent  of t o t a l  produc t i on of 5 6 . 7 MMB / D  in 
1 9 7 3. t  New offshore d i s cove r i e s  are b e i ng c ont inua l ly announced 

* Thi s r e l a t i ons hip i s  b a s e d  on therma l  values  o f  5 . 8  mi l l i on 
Br i t i s h Therma l  Uni t s ( B TU ' s )  p e r  barre l o f  crude o i l  an d 1 , 0 0 0  
BTU ' s p e r  cub i c  fo o t  o f  natur a l  gas.  

t O ffshore , W i dewo r l d  Dri l l ing and Produc t i on Rep or t , June 2 0 ,  
1 9 7 1  and June  2 0 ,  1 9 7 4  ( inc l ude s p roduct i on from s ome nono cean i c  
a r e a s  s uch a s  Lake Maraca i b o )  and U. S. Bureau o f  Mine s da ta. 
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TABLE 1 

PETROLEUM PRODUCTION - 1 973 

Oil and Condensate 
(MMB/D) 

U.S. Offshore 
Louisiana 1 .2 

Texas < . 1  

California .2 

Alaska .2 

Total Offshore 1.7 

Total U.S. 9.2 

Offshore to Total Ratio 1 7.4% 

Source: U.S. Geological Survey, Outer Continental Shelf Statistics, June 1 974, pp. 81-82. 

Natural Gas 
(TCF/Yr.) 

3.6 

< .2 

. 1  

_._1 

4.0 

22.6 

1 7.3% 

in many a r e a s  around t he wo r l d  ( such as the No rth S e a, the Java 
Se a, o ff w e s t e rn Afr i c a  and o ff Braz i l ) .  I t  i s  exp e c t e d  that new 
o ff s ho r e  p e t r o l eum produc t ion w i l l  mo re  than ma ke up fo r the  natural 
dec l in e s  in o l der  o ff s ho re f i e l ds fo r many years to come . I f  t he s e  
tr ends ke ep up, wo r l d  o ff s ho r e  p et ro l eum p ro duction  i s  exp ecte d t o  
inc r e a s e  s ig n i f i c antly  i n  the futur e ,  b o t h  i n  a b s o l u t e  vo l ume s an d 
i n  p e r c en t ag e o f  to t a l  p ro duct i on as  we l l . 

Off s ho r e D i s covered P e t r o l eum Re s ou r c e s  

T h e  amoun t o f  pro duc ib l e  o f f s ho re p e t r o l eum a l r e ady di scovered 
cons i s t s of  p a s t product ion plus  r ema in ing proved r e s erves . Pub ­
l i shed e s t ima t e s  fo r t he Un i t ed S t a t e s  and the world are  s hown in 
Ta b l e  2.  

Und i s cover e d  Offs ho r e  P e t r o l eum Re s ou r c e s  

I n  r e c ent years , o ff s ho re exp l o r at i on h a s  unde rgone a very 
rap i d  inc r e a s e  around the wo r l d  wherever the opp o r tun i ty fo r ac ­
qu i r ing p r o duc t i o n  r i g h t s  ex i s t s  and, at  l a s t  count, the r e  were  7 8  
ac t iv e  mar ine  s e i s mic c r ews . T he quant i ty o f  o ff s ho re g eophy s i c a l  
d a t a  o b t a ined  i n  the  l a s t  f ive y e a r s  i s  s tagger ing a s  i t  amoun t s  to 
many m i l l i ons  o f  m i l e s  of survey . 

As a r e s u l t o f  t h i s  expande d e f fo r t ,  s ome cont inen t a l  s he l v e s  
hav e b e en s u ff i c i en t l y  surveyed b y  geophys i c a l  to o l s  a n d  have ha d 
eno ugh dr i l l ing c a rr i ed out s o  that the ex t ent, thickne s s  and, to 
s o me deg r e e, the nature of the i r  s e diment s a r e  known . Fo r much o f  
t he wo r l d, however, d e t a i l ed knowl edge  o f  t he s ed imen t s  o f  t he con­
t inental  s he l v e s  and co n t i nental  s lo p e s  s t i l l rema ins very meag e r  
and even l e s s  i s  known a bout t h e  s ed i ment s b eyond the cont inental 
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Cumulative Production 

Proved Reserves 

Discovered Resources 

TABLE 2 

OFFSHORE PETROLEUM RESOURCES 

DISCOVER E D  AS OF JANUARY 1 ,  1 973 

Petroleum Liquids 

(Bill ion Bbls.) 
United States* Worldt 

5.4 36 .8 

7.6 1 35.5 

1 3.0 1 72.3 

*U.S. Geological Survey, Press Release, March 26, 1 974. 

Natural Gas 

(TCF) 
United States* World"* 

23.1 NA 

48 .0 490.8 

71.1  NA 

t U .S. Geological Survey, The Worldwide Search for Petroleum Offshore- A Status Report for the Quarter Century, 1947·72, 
Circular 694, p. 1 7. ( I ncludes offshore production and reserves from some non oceanic areas.) 

*" Middle East and Offshore Oi l  Reserves," Offshore Magazine, June 20, 1 974, p. 85. ( I ncl udes offshore reserves from some 
nonoceanic areas.) These data are current as of January 1 ,  1974. 

marg ins . Fur t he r mo r e ,  there  s t i l l  i s  no r e l i ab l e  way o f  det ermin ­
i ng tha t  a comme r c ia l  accumu l a t ion ex i s t s  w i thin a par t i cular s e d ­
imentary s e c t io n  w i thout dr i l l ing into t he accumul a t ion and t e s t ing 
i t . Thus ,  i t  i s  impo s s i b l e to det ermine the amoun t s  o f  produc i b l e  
p e t r o l eum r ema ining t o  b e  d i scovered from va r ious p o r t ions o f  the 
wo r l d ' s  sub s ea, even t ho ugh it  is  cons idered  l i ke ly that l arge a ­
moun t s  o f  und i s c o v e r e d  p e t ro l eum ex i s t .  

D i s t r i but ion o f  O f f s ho re P e t ro l eum Re s ourc e s  

I n  v i ew o f  the many unknowns regard ing un dis covered p e tro l eum 
r e s o u r c e s ,  the Nat ional  P e t r o l eum Co unc i l  f e e l s that any a t t empt  at  
t h i s  t ime to e s t imat e the sub s ea p e t r o l eum r e sourc e s  w i th i n  t he 
var ious  po t ent i a l  s eabed j ur i s d i c t i onal b oun dar i e s  wh ich w i l l  be 
under  co ns ider at ion dur ing s e s s ions of the Thi rd Un i t ed Nat ions Con ­
f e r enc e on the  Law o f  the  S e a  woul d p rovide  only sp ecu l a t ive e s t i ­
ma t e s  o f  l i t t l e  r e a l  va l u e . Thi s i s  b e l i eved to b e  t he c a s e  even 
thoug h  many wel l -i nfo rmed exp e r t s  are of t he s t rong op inion t ha t  
sub s t ant ial  a c cumul a t i ons o f  p e t ro l eum rema i n  to be d i s covered un ­
der  t he o c ean f l o o r  in many a r e a s  o f  the  wo r l d .  

The dev e l opment o f  a range o f  e s t i mat es s howing r e l a t ive p e r ­
c en t a g e s  o f  the t o t a l  amo unt ul t imat e l y  t o  b e  found and pro duc ed 
fro m  unde r va r io u s  p a r t s  of the o c e ans i s  much l e s s  s ubj e c t  to d i f ­
fer ing v i ews  than i s  an e s t i ma t e  o f  a c tua l recoverab l e  r e s ourc e s . 
Fur t hermo r e ,  the dev e l opment o f  s uc h  a range o f  e s t ima t e s  s e rv e s  
c o nt i nual l y  to r e m i n d  t ho s e  conc ern e d  t hat ( 1 ) n e i t he r  t he to tal  a ­
mo un t o f  p e tro l eum p r e s en t  under t he o c eans no r i t s  l o c at ion ha s 
b e en e s tab l i shed an d ( 2 )  the amo un t s  whi c h  wi l l  b e  found and p ro ­
duc ed are  even l e s s  c e r t a i n . 

P er centage d i s t r i bu t io n  e s t i ma t e s  a r e  i nc l uded in Tab l e  3 and 
F i gure 1 .  The s e  e s t i ma t e s  r e l a t e  t o  t he d i s tr ibut ion o f  ul t i ma t e  
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TABLE 3 

ESTIMATED RANGE OF PER CENTAGE DISTR I BUTION 

OF POTENTIAL, ULTI MATELY R ECOVERABLE PETROLEUM 

WITH I N  VAR IOUS BOUN DAR I ES 

Within 1 2  nautical m iles of shore 

Shoreward of 200 meters water depth 

Shoreward of 200 nautical m iles 

Seaward of 200 nautical m iles to the base of the 
continental slope* 

(Offshore) 

Shoreward of base of the continental (or insu lar) slope* 

Between the base of the continental slope* and the 
seaward edge of the rise 

Shoreward of the seaward edge of the rise 

Seaward of the rise 

*See discussion under "Extent of Coastal State Jurisdiction," Chapter Two. 

Percent 

United States 

1 0 - 25 

55 - 70 

75 - 94 

5 - 1 1  

86 - 99 

1 - 1 2  

98- 1 00 

0 - 2  

World 

5 - 20 

55-70 

80 - 95 

3- 1 0  

90 - 98 

2 - 8  

98-1 00 

0 - 2 

recoverabl e p e tro l eum, includ ing t he a l ready di s covered  r e s o urc e s ,  
and a r e  o n l y  concerned w i th ma rine o f fshore  p e t r o l eum r e s ourc e s  
und er  t he o c ean s  an d s emi - enc l o s ed s ea s . T h e  a s sumpt ions  which 
hav e gone i nto the s e  e s t imat e s  a r e : 

• T e c hno l ogy wi l l  cont inue t o  b e  develop ed, ma king i t  po s ­
s ib l e  t o  produc e p e t ro l eum re sources  und er  inc r e a s ingly 
greater  wa t e r  d ep t hs an d in  inc r e a s ing l y  ho s t i l e  env i ron ­
men t s . 

• Exp l o rat io n  and p ro duc t i on o f  p e t ro l eum wi l l  b e  au tho r i z ed 
and encourag ed und er  al l p a r t s  o f  the o c ean o n  an o r de rly, 
p ro g r e s s ive bas i s ,  w i th r e sp e ct fo r contr ac tual  o b l igat ions 
and int e g r i ty of inv e s tmen t . 

• Suf f ic i ent ec onom ic i nc ent ive t o  j us t ify mo n e tary inve s t ­
men t  in  o c e an p e tro l eum r e s our ce exp l o r at ion and pro duc t ion 
w i l l  a lway s ex i s t . 

As  ind i c a t e d  in Tab l e 3 and F i gure 1 ,  5 5  to  7 0  p e r c ent,  o r  
over ha l f  o f  the Uni t e d  S t a t e s  and wo rl d o ffshore  p e tro l eum re ­
s o ur c e s  a r e  e s t ima t e d  t o  l i e  under  wa t e r  depths o f  l e s s  t han 2 0 0 
me t e r s . Fur thermo r e, mo s t  o f  t he s e  r e s ources  a r e  exp e c t ed to l i e  
s ho r eward o f  the b a s e o f  the cont inental  ( o r  insular)  s l op e ; b e tween 
8 6  and 99 p er c en t  in t he c a s e of the Un i t e d  S ta t e s  and 9 0  to 9 8  p e r ­
c ent fo r t he wo r l d  a s  a who l e .  

As much a s  14 p e r c ent o f  t he p et r o l eum r e s o u r c e s  o f f s ho re the 
Un i t e d  S t a t e s  may exi s t  beyond the base o f  the cont inental  (or in ­
s u l a r )  s l o p e ; a s  much a s  1 0  p e rc en t  fo r the wo r l d  as a who l e .  I n  
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F i gure 1. E st imate d  Range of P e rce n t age  D istr ib ut ion of Pot e n t i al U l t i mat e ly Recove rab le 
P e t role um Within Var ious Boundar i e s  O ffshore . (Boundar i es are Descr ib e d  in  Tab l e 3 . )  



bo th c a s e s ,  however, the mini mum p er c entage  o f  tota l produc i b l e  
p e tro l eum to b e  fo und i s  e s ti mate d to b e  very s mal l ,  i. e. , 1 p e r ­
c ent and 2 p er cent, r e sp ective l y. B eyond the r i s e, o ut in the deep 
oc e an, as much as 2 p er c ent of a l l o ffshore petro l eum r e s o ur c e s  may 
ul timate l y  be found. 

D i fferenc e s  b etw e en United State s  an d wo r l d  e s timates o c c ur in 
s ev e ral  o f  the rang e s  s hown. The r e as ons fo r the s e  d i f fe r enc e s  a r e  
g e o graph i c  and/ o r  g eo l o g i c ,  n o t  econo mi c o r  poli ti c a l .  

O CEAN EXP L ORAT I O N  AND PRODUCT I O N  TE CHNOLOGY 

I n  the s ix y ea r s  s ince the Co unci l 's 1 9 6 9  repo rt enti tl ed, 
Petroleum Resources Under the Ocean Floor� much p r o g r e s s  has b e en 
mad e  i n  o f f s ho re  exp l o ration and pro duction te chno l o gy. S ub s tan ­
tia l ,  acti v e  and g row ing o f f s ho re p etro l eum indus tr i e s  now ex i s t  on 
al l contin ents exc ept Antarcti c a. O f f s ho re con struction, ope rating 
and s uppo rt fac i l i ti e s  have b e en e s tab l i s hed in many p a rts o f  the 
wo r l d. I n  addition to th e l arger  o rgani zations invo lved, nume rous 
smal l er, s p ec i a l i z ed an d highl y  te c hn i c a l ly o r i ented ente rp r i s e s 
hav e  al s o  b e en e s tabl i s hed. As a r e s ul t, the r e  i s  a very l a rge 
wo rl dwide  ba s e  of tec hn i c al exp e rti s e  and comp etence. 

Thi s  prog r e s s  in tec hno l o gy ha s b e en ma de over  a w i de s p ectrum 
o f  o p e rating cond iti o n s .  Mo re i mp o rtant, indus try has  demonstrated 
the a b i l i ty to continue to extend i ts ope rati onal c apab i l i ti es at 
a rap i d  rate. New developments appear to be i mminent in s everal 
area s of dr i l l ing and p ro duction tec hno l o gy .  

Petr o l e um s ea rc h  and recovery operations fa l l  into a number  o f  
p ha s e s. F i r s t, g e o l o g i c al  and g eophy s i c al s urveys a r e  conducte d to 
id enti fy a r e a s  favo rabl e fo r accumul ation o f  hy dro carbons in the 
earth'? s ed imentary r o c k  s trata. Next, in o rder to dete rmine the 
actual p r e s enc e o f  o i l o r  g a s ,  exp l o rato ry wel l s  mus t b e  d r i l l ed and 
te s te d. O f f s ho r e  dr i l l ing equipment us e d  for exp l o rato ry we l l s  i s  
moved f r equentl y and henc e typ i c a l l y  i s  mo unte d on a s h i p  o r  o the r 
movabl e structur e. A numb e r  of deve l opment w e l l s  mus t then be dr i l ­
l e d  to prov i d e  o i l and g a s  f rom a d i s co v e r e d  r e s e rvo i r ;  th e s e  are  
typ i c a l l y  dr i l l ed from f ix e d  p l atfo rms wh ich a l s o  s e rve as  s i te s fo r 
the i n s ta l l ati o n  o f  pro duction equipment. Pro duction eq uipment in ­
c l ud e s  d ev i c e s  to contr o l  and me a s ure fl ui ds produc ed, v e s s e l s  to 
s eparate ga s from the hydr o c arbon l iq ui d s  and treaters  to remove 
wa te r an d impur i ti e s .  Sto r ag e  tanks an d pump ing o r  comp r e s s ing fa ­
c i l iti e s  mus t al s o  b e  provid ed. 

P r e s ent and p ro sp ective techno l o g ical  capab i l i ti e s  in var ious 
p ha s e s  o f  o f fs ho r e  o p e r ati ons ar e b ri e fly di scus s e d  in the fo l l ow ­
ing s e ctions.  For conveni ent re fe renc e, Tabl e 4 p r e s ents a s umma ry 
o f  p r e s ent and p ro j ec ted water depth dr i l l ing and pro duction capa ­
b i l i ti e s  fo r various U. S . o ff s ho r e  areas.  

GEOPHY S I CAL EXPLORAT I ON TE CHNOLO GY 

S i nce 1 9 6 9, a great many deve l opments have oc cur red 1n o ff ­
s ho re g eophys ical  exp l o ration te chno l o gy. The s e  inc l ude c ontinui ng 
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Area/Province 

1. North Atlantic 

2. Middle Atlantic 

3. South Atlantic 

4. East Gulf 
5. Central Gulf 
6. West Gulf 

7. 

8. 
9. 

10. 

11. 

12. 

13. 
14. 

Southern Cal. 
Borderland 

Santa Barbara 
North & Central Cal. 
Washington -Oregon 

Cook Inlet 
Southern Aleutian 

Shelf 
Gulf of Alaska 
Bristol Bay S. of 

550 Lat. 

15. Bristol Bay N. of 
55° Lat. 

16. Bering Sea Shelf 
17. Beaufort Sea 
18. Chukchi Sea 

TABLE 4 

PRESENT AND FUTURE WATER DEPTH CAPABILITIES AND EARLIEST DATES FOR 
EXPLORATION DRILLING AND PRODUCTION FOR UNITED STATES OUTER CONTINENTAL SHELF AREAS 

Maximum Water Depth Capabilities Earliest Date 

Exploration Drilling* 

At present, jack-ups 300 - 350 
feet. Drillships and semi-sub­
mersibles 1,000 - 1,500 feet. 
Dynamically positioned drill­
ships 2,500 - 3,000 feet. In 
the future, forecast capabili­
ties up to 6,000 feet by 1980. 

Same as North Atlantic 

Same as North Atlantic 

Same as North Atlantic 

Same as North Atlantic 

Jack-ups 300 - 350 feet. 
Drillships and semi­

submersibles 1 ,200 -
1,500 feet. 

Jack-ups 300 - 350 feet. 
Drillships and semi­
submersibles 1,200 -
1 ,500 feet during ice-free 
periods. Gravel islands 
and island-type structures 
50 feet. Land-fast ice (as 
in Kotzebue Sound) may 
be drilled. Conventional 
offshore rigs not useable in 
areas of heavy moving ice. 
Anticipate that current 
R & 0 projects such as ice­
breaking drillships will ex­
tend present capabilities. 

Production Exploration Drilling 

At present, fixed platforms Now 
600 feet. Under water com-
pletions (UWC)1,200 - 1,500 
feet. In the· future, platform 
capability 1,000 feet by 1979 -
1980. UWC 3,000 feet by 
1978 - 1980. 

At present, fixed platforms Now 
BOO feet. UWC 1 ,200 - 1 ,500 
feet. In the future, pi atform 
capability 1 ,000 feet by 1979 -
1980. UWC 3,000 feet by 
1979-1980. 

Same as Middle Atlantic 

At present, fixed platforms 
1,000 feet. UWC 1 ,200 -
1,500 feet. In the future, 
UWC 3,000 feet by 1978 -
1980. 

For Areas 7 and 8, same as 
Gulf of Mexico. For Areas 
9 and 10, same as North 
Atlantic. 

Platforms 600 feet for ice­
free areas. For seasonal 
ice areas such as Bristol Bay 
and Lower Cook Inlet, plat· 
forms to 200 feet feasible. 

Gravel islands and island· 
type structures 50 feet. 
Concrete or steel cone 
structures may be feasible 
to 200 feet. Drillship cap­
ability may permit UWC if 
latter can be designed for 
potential bottom ice con­
ditions. 

Now 

Now 

Now 

Now 

Now, selective­
ly, with some 
modifications to 
existing equip· 
ment for speci­
fic areas 

Productiont 

Fixed 24 well platform in 
600 feet ready for produc­
tion 4 to 5 years after field 
discovery and delineation. 
Pipelines or barges required 
for production. 

Same as North Atlantic 

Same as North Atlantic 

At present, fixed 24 well 
platform in 400 feet ready 
for production 3 to 4 years 
after field discovery and 
delineation. Fixed 40 well 
platform in 1,000 feet 
ready for production 6 to 
8 years after field discov-
ery and delineation. In 
the future, production 
from UWC in 1,000 - 3,000 
feet by mid-1980's. Be­
cause of special treating fa­
cilities required, sour (H2SI 
hydrocarbon production in 
Area 4 may add 1 to 2 years. 

For Areas 7 and 8, same as 
Gulf of Mexico. For Areas 
9 and 10, same as North 
Atlantic. Earthquake zones 
require special surveys and 
engineering considerations. 

At present, fixed 24 well 
platform for ice-free areas 
in 600 feet ready for pro­
duction 4 % to 6 years af· 
ter field discovery and de­
lineation; in 200 feet ready 
for production 4 to 5 years. 
Earthquake zones require 
special surveys and engin­
eering considerations that 
could cause delays. Satel­
lite UWC could extend 
depth 100 - 200 feet in 
most areas. In the future, 
production in ice-free areas 
in 1,500 feet feasible 1980 -
1985. Production in season­
al ice areas beyond 200 feet 
feasible 1980 - 1985. 

At present, production from 
gravel islands and island-type 
structures 4 to 5 years after 
field discovery and delinea­
tion, provided development 
drilling from same island as 
exploration drilling. In the 
future, development cycle 
periods for deeper water 
dependent on current R & 

D. Additional overland 
pipelines required for mov­
ing petroleum to southern 
ports, since the pipeline 
presently under construction 
will be fully used by pro­
jected North Slope produc­
tion forecasted from cur­
rent discoveries. Earth­
quake zones require spe-
cial surveys and engineer-

All jack-up rigs derated from indicated maximum water depf:ti cap8bility duiirlg Severe weather seasons. 
ing considerations. 

t "Ready for production" assumes all development wells drilled before initial production; one rig per platform. Development period related to number of wells, 
drilling depth, drilling conditions. Number of wells not limited to examples given. 
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r e f i nemen t s  in nondynami t e  en e rgy sources  u s ed in s e i s mic  surveying , 
e qu ipment us ed in p ic k ing up and record ing re f l e c t e d  energy , and 
equipment and p r o c e dure s us e d  in pro c e s s i ng t he r e co rded energy by 
c o mpu t e r s .  The s e  r e f inemen t s  have i mp roved t h e  qua l i ty o f  dat a  a ­
va i l ab l e  for d e t e rmin ing p o s s ib l e  l o c a t i o n s  o f  p e t ro l eum res e rvo i rs . 
Al s o , t he u s e  o f  nondynami t e  ene rgy sources  provides  added p ro t ec ­
t i on to t he mar in e  env i r o nment. 

Ano t he r  s i gn i f i cant deve l opment has b e en the s p e c i a l i z e d  re ­
co rd i ng an d p ro c e s s ing wh i c h  has a l l ow e d  the re l at i ve amp l i tude o f  
c e r t a i n  r e f l e ct i o n s  t o  b e  me asured. Tho s e  w i th high  amp l i t ude are 
o f t e n  c a l l e d  "br i g ht spo t s . "  S o me h i g h  amp l i tude re fl e c t i ons a re 
a s s o c ia t e d  w i th s ha l l ow gas  accumul a t i ons , though many have o ther  
o r i g i ns . Furthermo re ,  wh i l e  s o me o f  the s e  g a s  accumu l a t ions are 
po t en t i a l ly co mme rc i a l , many are too thin t o  j us t i fy devel opment . 
Un fo r tuna t e l y , o i l  a c cumu l a t i ons are us ua l l y  not go o d  gene ra t o rs 
o f  h i g h  amp l i tude re fl e c t i ons . 

O F FSHORE DRI L L I NG AND P RO DUCT I ON TE CHNOLO GY 

T he Jo int O c e ano g r ap h i c  I ns t i tu t e s  Deep Ea rth Samp l ing Group 
(JO I DES) * has  conducte d r e s e a rch exp l o ra t o ry dr i l l ing in the deep 
o c e an fo r t he purpo s e  o f  s a mp l ing the crus t and o c e ani c s e diments  
i n  w a t e r  depths  to 6 , 2 43 me t e rs . One  ho l e  wa s reen t e r e d  at a wa ­
t e r  d ep t h  o f  3 , 939  met e r s . A s e cond ho l e , i n  1 , 841 me t e rs wat e r  
d e p t h , was reent e r e d  n i ne t ime s , and a t hi rd ho l e  was dr i l l e d to 
4 , 310 fe e t  p ene t r a t i o n  b e l ow the s ea b e d  in 4 , 5 4 9  me t e rs water  dep th . 
R e e n t ry i s  a cco mp l i s he d  by s on ar t e chn i que s , w i t h  targ e t s  l o c a t e d  
on a n  o c e an fl o o r  b a s e  f r o m  whi ch conduc to r cas ing i s  s us p ende d .  

At the end o f  19 7 4 , the JOI DES pro g ram had d r i l l e d mo re than 
5 00 ho l e s  on 35 9 d e epwat e r  s i t e s . The cur rent prog ram w i l l  t e rmi ­
nat e  i n  Augus t 19 7 5 , bu t a new r e s e a rch dri l l ing p r o g r am cal l e d  I n ­
te rna t i o nal  Pha s e  o f  Oc ean D r i l l ing ( I POD) w i l l  cont inue t h i s  a c ­
t iv i ty unde r  the spo n s o rs hip o f  the Na t i onal  S c i enc e Foundat ion in 
c o op e r at i o n  w i t h  s eve r al o t her  n a t i ons including the Sovi e t  Un i on . 

The I POD pro g ram dur in g  i t s f i r s t pha s e  pl ans o ce an i c  cru s t a l  
dril l ing i nvo lving t he s e t t ing and cement ing o f  up to 1 , 000 feet  o f  
sur fac e c a s ing whe re n e e d e d . A l a t e r  phas e invo l v e s  res e arch dr i l ­
l ing into  t he cont inent al ma rg i n  an d requi res  deve l o pment o f  capa ­
b i l i ty to s e t and cemen t  p ro t e c t i ve cas ing and u s e s  a " r i s e r "  sys ­
tem i n  water  dep th o f  mo re  t han 3 , 000 me t e rs . 

* Note: JO I DE S  i s  funde d wi thin the con t e x t  o f  t h e  Na t ional 
S c i ence  Founda t ion ' s  Oc ean S e diment Co r ing Prog ram by me ans  of a 
contract  w i t h  the Unive rs i ty o f  Cal i fo rn i a .  The S c r ipp s I ns t i tu ­
t io n  o f  O c e anog raphy i s  the manag e r  o f  the p ro j e c t . The par t i c i ­
p a t ing ins t i tu t i o n s  a r e :  Lamo nt - Do he r ty Geo l o g i cal  Ob s e rvato ry ; In ­
s t i tu t e  o f  Marine S c i enc e ; Un i ve r s i ty o f  Was h i ng t on ; Wo o ds Ho l e  
Oc eano g raph i c  I ns t i tu t i on and the  Ro s en s t i e l  S choo l o f  Ma r i ne and 
Atmo sp her i c  Sc i enc e , Un ive rs i ty o f  Mi ami . 
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P e t r o l eum e xp l o rat i o n  and deve l op ment dri l l ing op e r a t i ons , in 
add i t i on t o  reentry c ap ab i l i ty ,  requi re  a me ans of contro l l i ng we l l  
p r e s s ure  and as s ur ing the re turn o f  the dr i l l ing mud o r  o ther  f l u i ds 
t o  the dri l l ing r i g .  Thi s i s  accomp l i s he d  by me ans o f  a t ubul ar  
conne c t i on b e tw e en the rig  and the o c e an floor  c a l l e d  a " r i s e r . "  
D r i l l  p ip e  runs through the r i s e r into  the we l l  bore  and dri l l ing 
mud r e t urns from t he w e l l  b o r e  t o  the r i g  through the r i s e r .  Pres ­
s ure  cont r o l  l in e s  fo r r e mo t e op erat i on o f  b l owout p r even t e rs at  
the o c e an floor  are  an  integral  p art o f  the r i s e r . The  r i s ers mus t 
b e  kep t i n  t ens i o n  to comp ens a t e  fo r wave and current forces  a l ong 
w i th mud w e i gh t  l o ading and o th e r  fo rces  whi ch c an induce unde s i r ­
ab l e  s t re s s e s  and c aus e buckl ing . C o nven t ional  devi c e s  can b e  e m­
p l oye d for  thi s  p urpo s e  t o  wa t e r  dep ths  o f  about 300 t o  4 5 0  me t e rs . 
B e l ow th i s  depth , b uoyan t s e c t i ons  mus t  b e  us ed t o  reduce  s tre s s  
i n  the  r i s e r  and o the r p ar t s  o f  the s ys t ems . 

S i gn i f i cant i mp rovemen t i n  the deve l op ment o f  r i s e r  sys t e ms 
has o c curred dur ing t he p as t  s i x y e ars . One sys t em i s  curren t ly 
b e ing us e d  op�r a t i onal ly in about 65 0 me t e rs dep t h . This  s y s t e m  
h a s  a w a t e r  dep th cap ab i l i ty o f  mo r e  than 1, 000 me t e r s . Ris e r  sys ­
t e ms c ap ab l e  o f  us e i n  up t o  1 , 800 me t e r s  water  dep t hs are on order  
and are  current ly b e ing de s i gned . The re  would app ear  t o  b e  no water  
dep th l i mi t a t i on on r i s e r  sys t em des i gn and us e .  

B l owout p r event e r s  an d con t r o l  sys t ems have b e en de s i gned and 
t e s t e d  for us e in w a t e r  dep ths o f  about 3 , 000 me t e rs . Mob i l e  dri l ­
l ing ves s e l  p os i t ioning  sys t e ms have a l s o  b e en s i gn i f i c ant ly i mprov­
ed .  Moo r ing sys t e ms for  us e i n  wat e r  1 , 000 me t e rs deep h ave b e en 
de s i gne d .  Dynami c p os i t i oning u t i l i z ing hori z on t a l  thrus t e r s  p e r ­
mi ts  p r e c i s e  con t i nuing l o c a t i on o f  t h e  d r i l l ing ves s e l  w i thout the 
us e of ancho r s  r e g a rd l e s s  of wat e r  dep t h .  Wat e r  dep th is  therefore 
l i mi t e d  only by s ub s e a  equip ment . Ab i l i ty t o  dynami ca l ly p os i t ion 
dr i l l i ng ves s e l s  in waters  d e ep e r  than 6 , 000 me t e rs has b e en 
demons t r a t e d .  

P l a t fo rms 

Conv en t i onal o r  f i x e d  p l a t fo rms o ffer the b e s t  s o l ut i on t o  o f f ­
s ho r e deve l opment dr i l l i ng and p ro duc ing opera t i ons whe re  w at e r  
dep t hs a n d  c l ima t i c  con d i t ions p e rmi t t he i r  us e .  Al tho ugh p l a t fo rms 
have no t yet b e en i n s t a l l ed in wat e r  dep ths exce e ding 15 0 me t e rs , 
eng i n e e r ing and p l ann ing have b e en comp l e t e d  fo r ins t a l l a t i o n s  in ­
t e nd e d  for wa t e r  d ep t hs o f  over  300 me t e r s an d a 9 5 0  fo o t  p l a t fo rm 
i s  now b e i ng fab r i ca t e d  fo r i ns t a l l a t i on in 2 60 met e r s  wat e r  dep t h  
o f f s ho r e  C al i fo rn i a . Current t e chno l o gy s ugg e s t s  t ha t  f i x e d  p l a t ­
fo rms c o ul d b e  emp l oy e d  in wa t e r s  a s  d e ep as  4 5 0 me t e rs . O ther 
typ e s  of s truc tur e s  are b e i ng de s i gn e d  or t e s t e d  fo r g r e at e r  wa t e r  
dep t hs . Amo ng t he s e  i s  t h e  buoyant o r  bo t t om- ancho re d p l a t form , 
s o me t ime s c a l l ed t he " t ens ion l eg "  p l atfo rm . One des ign has b e en 
te s t e d  in Europ e , and ano ther o f  s o mewhat d i f fe rent de s i gn w i l l 
so on b e  t e s t e d  o ff s ho re Cal i fo rn i a . 

O t he r  var i a t i ons  i nc l u de the s o - ca l l e d  ar t icul a t e d  de s i gn and 
the guy e d  t owe r . The s e  app e a r  to b e  t ec hn i c a l ly fe a s ib l e  fo r us e 
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in w a t e r  depths up to 1 , 000 me t e rs and p e rhap s mo re . D eve l o p ing 
t e c hno l o gy may , howeve r ,  make s eafl o o r  s y s t ems mo re econo mi c a l  in 
wa t e r  dep ths of mo r e  t han 300 me t e r s . 

A r e c ent dev e l o p ment i s  the concr e t e  " gravi ty" b o t t om- founde d 
p l a t fo rm whi c h  re s t s  up on and depends on the  s ea f l o o r  for mo s t  or 
al l of i t s  s uppo rt.  S even of  the s e  are  b e ing cons truc t e d  for in ­
s ta l l a t i on in the No r t h  S e a  a t  dep ths to 14 0 me t e rs . Wh i l e  the s e  
p l a t fo rms may s e e  w i de usage , t hey w i l l  p robably b e  co nfined  t o  s t a ­
b l e  o c ean b o t to m  a r e a s  and r e l a t ively  s ha l l o w  wat e r s . 

O ff s ho r e  Capab i l i t y :  The Po l a r  S e as 

Pa r t  o f  the o c ean f l o o r  under po l ar s e as i s  po t ent i a l ly pro ­
duc t ive o f  o i l  and ga s . I n  t he s e  a r e a s , i c e  po s e s  s p e c i a l  p ro b l ems 
t o  p e t ro l eum o p e ra t i on s . Neverthe l e s s , the  p ro b l ems do no t app ear  
insurmounta bl e .  

I n  the s ha l l o w  marg ins o f  Arc t i c  wat e r s  o f f s ho re Canada , we l l s  
hav e b e en dr i l l ed from art i f i c i a l  i s l ands c o mpo s e d  o f  g rave l- f i l l  
i n  s hal l o w  wa t e r  and one expl o ratory we l l  has b e en d r i l l e d from an 
ar t i f ic i a l l y  thic kened i c e  s h e e t  in over 100 me t e rs o f  wate r .  S ev ­
e r a l  o t her concep t s  are  i n  various s t ag e s  o f  deve l opment , s uch a s  
s e a sonal  dr i l l i ng f r o m  i c e  s t reng thened fl o at ing ve s s e l s , b o t to m  
supp o r t e d  coni c a l  s t ruc ture s a n d  con c ep t s emp l oy ing i c e cu t t e rs . 

B e cau s e  i c e  i s l an ds ( t abu l a r  i c eb er g s )  s ome t i me s s c rape the 
o c ean f l o o r ,  s ea f l o o r  we l l head produc t ion and p ip e l ine s y s t ems in 
t ho s e  areas w i l l  requi re s p e c i a l pro t e c t i on . One me t ho d  for p r o ­
v i d ing such pro t e c t ion woul d b e  to r e c e s s  t h e  produc t i on and t rans ­
mi s s ion e qu ipment in the  o c e an f l o o r . Arct i c  o f f s ho re p ip e - l aying 
t ec hno l o gy i s  cont i nua l ly b e ing s tu d i e d  an d deve l o pe d . Fo r exam­
p l e ,  sp e c i f ic d e s ign s tu d i e s  a re under way fo r a p ip e l ine  t o  p e rmit 
c o mme r c i a l  deve l o pment of Cana d i an Ar ct i c  i s l and gas . 

D iv ing Capab i l i ty 

C o nvent ional  s e a f l o o r ins t a l l at i ons  curr ently require t he u s e  
o f  d i v e r s  o r  one - a tmo sphere  wo rk chamb e r s . Ac t ivi t i e s  invo lv ing 
dive rs  on the s ea fl o o r  are l i mi t e d  p r e s en t l y  by t he water  dep t h  ca ­
pab i l i ty o f  diver s . At p re s ent , d e ep s e a  d ive s can b e  made in 
wat e r  depths  of 4 5 0 me t e rs . This c apab i l i t y  may be ext ended to 
about 600 me t e r s  w i t h i n  s everal years  an d ,  w i th a dequa t e  res earch 
and d eve l o pmen t e f fo rt s , dives a s  d e ep as 1 , 5 00 me t e r s  ul t i mat e ly 
may b e  feas ib l e . 

Many s p e c i a l i s t s in o ff s ho r e  t e c hno l o gy are o f  t he o p i n i o n  
t hat t he t echno l o gy fo r one - a tmo sphere wo r k  chamb e r s  and remo t e  
c o n t r o l  man ipul a t o r s  t o  han dl e the ins t a l l a t i on and ma int enance o f  
s e a f l o o r  p e t ro l eum pro duc ing and t ran s mi s s i o n  sys t ems w i l l  dev e l o p  
to t he po int  that t he o p e ra t i on o f  s uch s y s t ems c a n  b e  conduc t e d  
w i t hout  t he n e e d  fo r divers . - O t he r s , however , f e e l  tha t s ome s ea ­
f l o o r  o p e r a t ions  s t i l l  w i l l r equi r e  the u s e  o f  d ivers and t ha t  the 

2 2  



dep t h  a t  which s e a f l o o r  pe t ro l eum a ct ivi ty can b e  carr i e d o ut w i l l  
b e  i n fl uenc e d  by the depth a t  wh i c h  man c an do us e fu l  wo rk o n  the 
s e a f l o o r. 

S e a f l o o r  P ro duc t io n  Sy s t ems 

A numb er  o f  s ea f l o o r  produc t i on sy s t ems adap t e d  t o  de epwa t e r  
app l i c a t i o n s  a r e  b e i ng deve l o p e d. S o me o f  t he s e  new s y s t ems ut i l i z e  
one-a t mo sp he r e  subme r s ib l e s  fo r i n s t a l l a t ion and ma i n t enance.  O t h ­
er s a r e  r e mo t e l y  contro l l e d. Ano t he r  s y s t em under dev e l opment i s  
be ing d e s i gned t o  us e e i ther divers  o r  r emo t e  contro l , dep ending 
upo n  wa t e r  dep th. Two o f  the s e  s y s t ems are b e ing t e s t e d  for  wa t e r 
dep t hs o f  3 60 me t er s , and e i t her o f  t he s e  coul d be r e a dy f o r  us e a t  
about 1 , 000 me t e r s  wa t e r  depths wi t h in five years.  A c o mponent of  
one s y s t em ,  t he individua l we l l , is  cur rently un der t e s t in a wat e r  
dep t h  o f  115 me t e r s. Th i s  un i t  i s  des i gned fo r u s e  in about 3 5 0  
me t e r s  o f  wat e r  and c an b e  mo di f i e d  for u s e  i n  about 1 , 000 me t e r s  
wa t e r  dep th. I t  i s  exp e c t e d  t hat  1 , 000 me t e r s  wa t e r  dep t h  capab i l ­
i ty w i l l  b e  dev e l o p e d  w i t hin five years  fo r a comp l e t e  s e a f l o o r  pro ­
duc ing sy s t em. 

Ano ther sy s te m  i s  de s igned t o  b e  a s s emb l ed and o p e r a t e d  by a 
r e mo t e l y  contro l l e d manipul a t o r  s y s t em. A t e s t  o f  t h i s  600 me t e r  
wa t e r  d ep t h  c apa c i ty ins tal l at ion i s  b e ing ma de i n  the  Gul f o f 
Mex i c o  in s ome 5 0  me t e rs o f  wat e r  depth. Thr e e  w e l l s  a r e  t o  be 
dr i l l e d and c o mp l e t ed by a dr i l l  s hip through an o c e an f l o o r  t e m ­
p l a t e  and o p e rat e d  b y  remo t e  contro l f r o m  a f ixed p l a t fo rm a hal f 
mi l e  away. The depth cap ab i l ity  o f  t h i s  sy s t em is exp e c t e d  to ex ­
t end to wat e r s  b eyond 1 , 000 met e r s .  Ano ther sys tem , whi ch inco rpo ­
ra t e s  a o ne-a tmo sp h e r e  we l l he a d  hem i sp he r e  and work chamb e r  des i gn ­
e d  in i t i al l y  fo r 3 00 me t e rs wat er  d ep t h  i s  exp e c t ed t o  b e  ready fo r 
t e s t ing in t he N o r t h  S ea during 19 7 5 . 

S to rage and Transpo r t a t i o n  

P ip e l ine , s to ra g e  and o i l  t rans fer capab i l i t i e s  p re s ent p a rt i c ­
u l a r l y  d i f f icul t pro b l ems i n  produc ing d e ep s e a p et r o l eum. Subma ­
r ine p ip e l ine s ,  however , have b e en s u c ce s s ful ly l a i d  fo r d i s tanc e s  
o f  s everal  hundred m i l e s . Cur ren t l y  a p r o j e c t  i s  under  way to deve l ­
op t e c hniques  fo r l ay ing l arg e-d iame t er l ines  in 1 , 000 me t e rs wa t e r  
dep t h. Re s e arch and t e s t ing a r e  un de r way o n  s evera l app ro ache s t o  
t h e  l ay ing o f  p ip e  i n  2 , 000 me t e r s  wa t e r  dep t h  o r  even g re a t er.  I n  
add i t io n , d e epwa t e r  p ip e l ine ma int enanc e  un i t s  w i l l b e  n e c e s s a ry 
and a r e  b e ing de s i gn e d. 

Where s eafl o o r  cond i t i ons  p e rm i t  and w i thin reasonab l e  dep t h s , 
p l a t fo rms r e s t ing upo n  t he s e abed  p ro v i d e  a s o l ut ion to the p e t ro ­
l eum s to rag e p r o b l em. S everal  un i t s  now in s ervice  provide capac ­
i t i e s  o f  up to 1 m i l l ion b ar r e l s  each. Whe re  cond i t ions fo r e i ther 
p l a t fo rms or p ip e l ine s a re no t s u i t ab l e , buoyant s t ructure s .  inco r ­
p o r a t i ng o il tran s f e r  c ap ab il i t i e s  are  required. 
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E NV IRONMENTAL PROTE CT I ON I N  EXPL ORATI ON AND PRODUCT ION OPERAT I ONS 

T he o i l and g a s  p r o duc i ng indus t ry has l ong recogni z e d  t he 
ne e d  for  p ro t e c t ing t he env i ronment in whi ch i t  operat e s . Thi s 
s ub j e c t  o f  o il and g a s  envi ronmental con s e rvat ion inc l u d i ng exp l o r ­
a t i on and pro duc i ng a c t iv i t i e s  i s  trea t e d  comp re hens ive l y  i n  C hap ­
t e r  Four . 

ECONOM I C  AND F I NANC I AL ASPE CTS 

Exp l o r a t ion Exp endi ture s 

The p r oc es s  o f  exp l o ra t ion inc l udes  a l l  the s t ep s ne c e s s ary t o  
l o c a t e  po tent i a l  sour c e s  o f  p e t ro l eum and t o  e s t ab l i s h  the i r  p res ­
enc e i n  commer c ia l  s i z e  accumu l a t ions . T h i s  invo l v e s  t he dr i l l ing 
of one or more e xp l or a t o ry we l l s  for e a ch g e ophys i c a l  p r o s p e ct.  To 
p r ov i de re l a t ive va lue s , a base c as e of e xp lo rat ory expendi ture s 
for  dr i l l in g  in 2 0 0  me t e rs wat e r  depth and i n  moderate  c l i ma t e  con­
di t i on s  ( Gul f of Mex i c o )  has b een deve l o p e d. As s o c i at ed e xp l o r a t i on 
dr i l l in g  e xp e nd i tures  have b e en as s i gne d and aggregated in a factor 
l ab e l e d  day rate.  The p r i nc ip a l  i te ms inc l uded in the deve l opment 
o f  the  b a s e  e xp en d i tu re s  are g iven i n  Tab l e  5 an d are e xp re s s e d  in 
19 7 4  do l l a r s . 

TABLE 5 

BASE CASE EXPLORATORY DRILLING EXPE N DITURES 
(Thousands of 1974 Constant Dollars) 

Item 

Dril l ing Expenditures-Day Rate of $27 M/D 
x 80 Drill Days ( 1 0 - 1 2,000 Foot Wel l ) *  

Equipping Expenditures-Day Rate of $27 M/D 
x 7 Equipping Days 

Tubular Goods 

Wellhead 

Testing 

Other 

Total per Well Dril l ing and Equipment Expenditures 

Note: The Base Case is for 200 meters water depth, moderate cl imate, expressed in  thousands of 1 974 
constant dol lars. 

Amount 

$2,1 60 

189 

264 

50 

26 

25 

$2,714 

* The day rate is d irectly related to the cost o f  the rig and i s  intended t o  cover depreciation, i nsurance, i nterest 
expense, variable general and administrative expense, d irect operating expense and a financial return to the rig 
owner. A rig capital cost of $20 mi l l ion is  assumed. 

I t  should b e  r e c o gn i z ed t h at , whi l e  the s e  dri l l ing exp endi­
ture s provide a b a s i s  fo r d evelopment o f  an i nde x , no  quant i f i ca ­
t i on has b e en g iven t o  the  o ther s ig ni f i cant o f fsho re exp l o rato ry 
exp end i ture s such a s  l ea s e  bonus e s , g e o l o g i c a l  and g eo p hy s i c a l  co s t s, 
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and c er ta in overhead exp endi tures t ha t  wo uld no rmal ly b e  a l l o c at e d  
to t he exp l o ratory effo r t . T he s e  mus t  be d e termined and a dded t o  
e ac h  c as e  to e s t i ma t e  t o tal  exp l ora t o ry exp enditur e s . The ave rag e 
expend i tures  invo l ved in dr i l l ing one exp l o ra t o ry we l l  un de r mo d ­
e r a t e  c l ima t e  cond i t i ons  and i n  2 00 me t e r s  o f  wat e r  dep t h  are s hown 
i n  T ab l e  5 and t he co s t  exc e e d s  $ 2 . 7  mi l l ion .  

Under s tandabl y , a s  exp l o ra t o ry dr i l l ing pro g re s s e s  t o  gre a t e r 
wa t e r  d e p t hs and to mo re  s evere c l i ma t e s , dr i l l i ng exp end i tur e s  
w i l l  nec e s s a r i l y  incre a s e . The pr i mary fa cto r s  co n t r i bu t ing t o  
t he s e  incre a s e d  exp endi tur e s  a r e  t he r i g  c ap i tal  co s t  ( co r re spond ­
i ng l y  a ff e c t ing the  day rat e )  and t he dr i l l ing and e qu ipp ing t ime 
invo lved . A sub s t ant i a l  inc r e a s e  in exp end i tur e s  app l i e s  in 8� 0 
me t e r s  and g r ea t er wa t er dep t h s  s inc e the s emi - subme r s ib l e  ves s e l s  
that  can b e  u t i l i z e d  i n  the s h al l ower dep ths ( i . e . , l e s s  t han 800 
me t er s )  mus t  be repl aced by far mo r e  co s t l y  dynami cal l y  po s i t i oned 
dr i l l ing ve s s e l s .  

I n  orde r to r e l ate  the s e  e f f e c t s  o f  wat e r  dep t h  an d s eve r i ty 
o f  c l i ma t e  on exp l o rato ry dr i l l i ng exp endi ture s ,  an i ndex has b e en 
deve l o p e d  which c o mp a r e s  d r i l l i ng i n  t he s e  mo re d i ff i cul t env i ro n ­
men t s  t o  t he b a s e  ca s e , Gul f  o f  Mex i co  expl o ra t o ry we l l  ( s e e  
Ta b l e  6 ) . 

Future Value o f  O c ean P e t r o l e um Re s ou rce s 

Summary 

Co s t s  fo r . exp l o ring , dev e l o p ing and p ro duc ing p e t r o l eum from 
s e ab e d  area s w i l l  increas e ma rke dly w it h  wat e r  dep t h  and cl imat ic  
s eve r i ty and to a l e s s e r d e g r e e  as  di s t ance s from s ho re increas e s . *  
To  a s s e s s the pro s p e c t i ve value o f  t he s e  p o t en t i a l  p e t ro l eum re ­
sourc e s  w i thin the  1 9 7 5 - 1 9 90 t ime p e r io d , the e s t i ma t e d  future co s t  
o f  convent ional  p e t ro l eum has b e en comp a re d  w i th the e s t imat e d  co s t  
o f  o t her  hydro carbon energy fo rms tha t may b e  ava i l ab l e . The fo l ­
l owing fac to r s  have b e en con s i d e r e d  in j udg ing the  p ro s p e c t ive va l ­
ue o f  p e tro l eum r e s ourc e s  unde r t he o c e an f l o o r : 

• The p hys i c a l  c o s t s  o f  i n s t al l i ng and op e rat ing p ro duc ing 
we l l s  and fac i l i t i e s  fo r v a r i o u s  wa t e r  dep t hs an d cl imat ic 
cond i t i ons . 

* Note : The Coun c i l  c al l s  a t t e nt ion t o  t he fac t t ha t  co s t  
data  ut i l i z e d  in t h i s  report 's economic analys e s  o f  o cean p e t ro l eum 
exp l o r a t ion and p r o duc ing act iv i t i e s  were  dev e l o p e d  i n  e a r l y  1 9 74 .  
S i nce t ho s e  da ta were  deve lo p e d , i nf l a t ion and the inc r e a s ing co s t s  
o f  co nduc t ing p e t ro l eum exp l o ra t i o n  and deve l o pment have ha d a 
ma rkedly e s c a l a t ing e f f ec t . None t he l e s s , the compa r i sons  o f  eco ­
nomi c facto r s  rema in va l i d . 
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TABLE 6 

O F FSHORE EXPLORATION DRI LLING EXPENDITU R E  INDEX 

( 1 .0 = $2.7 Mill ion per Well in 1 974 Dollars) 

Climatic Conditions 

Water Depth 
( Meters) 

Mild Moderate Severe 

200 
500 

1 ,000 
4,000 

J.!L 

0.8 
1 .0 
2.5 
3.8 

(2) 

1 .0 
1 .3 
2.8 
4.0 

Notes: For estimated dates of exploration capabil i ty, see Table 4. 

Typical of the various climatic conditions are: 

(3) 

1 .8 
2.1 
3.6 
4.3 

( 1 ) Senegal, Gabon, Honduras, Mediterranean, Java Sea, Persian Gulf. 

Ice Laden 

75% 
(4) 

2.3 
2.8 
4.3 
5.6 

1 00% 
(5) 

4.6 
5 .4 

6.4 
7 .5 

(2) G u lf of Mexico, South Atlantic, South Pacific*, Northwest Austral ia*, Sea of Japan * ,  Yel low Sea. 

( 3) North Sea, Bay of Biscay, South Australia, Gulf of Alaska*,  North Atlantic, North Pacific, 
West Coast of Canada, Nova Scotiat. 

(4) B ristol Bay Alaska* ,  West Green Iandt. 

(5) Arctic Oceant, Chu kchi Seat. 

* Earthquakes. 

t Icebergs. 

• The co s t  o f  e xp l o ra t o ry d r i l l ing t ha t  mu s t  be a l l o cated to 
produc ing o p e r at ions . 

• Var i o u s  nonp hy s i c a l  co s t s  s u ch a s  royal t i e s , taxe s , o t he r 
governme n t  paymen t s , and the c o s t o f  c ap i t al , inc l uding re ­
turn on inve s tmen t ( RO I ) .  

• T he re s e rvo i r  s i z e , phy s i c a l  c ha rac t e r i s t i c s  and p ro duc t ive 
capac i t i e s  t hat  mi ght be deve l op e d  at a s ing l e  product ion 
i n s t a l l at i on . 

• T he t iming o f  t e chn i c a l  c apab i l i ty for develop ing res e rve s 
at var ious  wa ter dep t hs and c l i mat i c  condi t ions . ( Cons i de r ­
ing t he l imi t s  o f  current t e chno l o gy ,  no c o s t  e s t ima t e s  
have b e e n  made fo r w�t e r  d e p t h s  g r e a t e r  than 1 , 0 0 0  me t e rs 
o r  for i c e - c ov e r e d  areas . However , fu ture deve l o pmen t s  
very p ro ba b l y  w i l l  ex t end t he t e c hno l o g i cal  f e a s i b i l i ty o f  
o f f s ho r e  exp l o ra t i on and p ro duc t ion act iv i t i e s we l l  b eyond 
curr ent l i mi t s . ) 

• Future dome s t i c  energy bal anc e s  ( i . e . , the l i ke l y  future 
mix of ene rgy a l t e rna t ive s )  and t he e s t ima t ed c o s t s  o f  
fu el s a g a i n s t  which s e abed p e t ro l eum mu s t  co mp et e . 
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Ana l y s e s  o f  the s e  fac t o r s  provi de the bas e s  for as s e s s ing 
the po tent ial  value of s e abed  p e t r o l eum re s o ur ce s . Wh i l e  such e s ­
t imat ion i s  nec e s s a r i l y  i mp r e c i s e , the co mpa rat ive r e l a t ionships  
are u s e ful , a s  are  t he broad conc lus i o ns tha t  c an b e  drawn . I n  
summary , the key conclus ions  are : 

• Seabed p e t ro l eum r e s o urc e s  are l i ke l y  to be economic un de r 
many c o mb inat ions  o f  r e s e rvo i r  s i z e , wa t e r  dep t h  and 
cl ima t e . 

• As nonp hy s i ca l  co s t s , such a s  roya l t i e s  and taxe s are in ­
c r ea s ed , t he e cono mi c s  o f  s e ab e d  p e t ro l eum pro duct ion de ­
t e r io r a t e  rap idly , part ic ularly  fo r smal l e r r e s e rvo i rs , 
deeper wa t e r  and mo re s evere c l i mat i c  condi t ions . 

The fu ture co s t s  o f  deve l op ing s eabed o i l  have b e en a s s e s s e d  
fo r t hr e e  r e s ervo i r  s i z e s : (1) a "l arg e "  (10 0 to Z O O  mi l l ion bar ­
r e l s recoverab l e  o i l ) , ( 2 )  a "me d ium" ( 5 0  t o  10 0 mi l l ion barr e l s ) , 
and ( 3 )  a " smal l "  (10 t o  S O  mil l i on barre l s )  r e s ervo i r  un de r va r ­
i o us wa t e r  dep t h  and c l i ma t i c  condi t ions . A rang e o f  typ e s  o f  gov ­
e r nmen t  f inanc i a l  exac t ion o r  " t ake"  then was a s s ume d and the com­
p a r a t ive e cono mi c s  of  the s e  d i f f e r ent condi t i ons  we re  d e t ermined . 
On  Ta bl e 7 ,  t he symbo l " E "  deno t e s  an econo mic cond i t ion o f  s eabed 
o i l  tha t is  comp e t i t ive w i t h  a l t e rna t ive hydro carbon ene rgy s ou rc e s  
at  a pro j e c t ed l ong - t erm va l u e  o f  crude o i l  ( $ 11 to $ 13 p e r  b a rr e l  
i n  c o n s tant 19 7 4  do l l ar s ) . Nega t i ve mul t ip l e s  o f  " E "  ( e . g. , - Z E)  
are  unecono mi c and i nd i c a t e  t he degree by wh i c h  such pro sp e c t s  fa i l  
t o  me e t  a s sumed e c onomic s t andards . 

As p r ev i o u s l y  no t e d , a 2 0  pe rcent co s t  o f  cap i tal ( i . e . , RO I )  
ha s b e en emp l oyed a s  a guide in al l cas e s  ana l y z e d . Whe reas a 
s o mewha t l ower RO I may b e  cons i s t ent w i th cap i t a l  c o s t s  fo r mo ney 
fo r s ome l ow r i s k ,  a l t e rna t e  ene rgy p ro j e ct s , it i s  fe l t  t hat  in 
h i g h  r i sk  cap i tal  intens ive o ff s ho r e  p e tro l eum operat ions , great e r  
re turns w i l l  b e  r eq u i r e d  t o  a t t r ac t  needed  funds . Thi s reason ing 
a s sume s tha t  exp l o r a t ion and p r o duc t ion c o mpan i e s  engag ing in hi gh 
r i s k  ac t iv i t i e s  t ha t  invo lve  l arge cap i ta l  commi t ments  fo r each 
a t t e mp t  mu s t  targ e t  fo r h i g he r  than averag e exp e c t e d  re turns ( i . e . , 
h i g he r  t han r e turns that might be accep t ab l e  for l e s s  r i s ky ven ­
ture s )  in recogn i t i o n  o f  t he l ar g e  po t ent i a l  l o s s e s that an op era ­
t o r  fa c e s . 

Fu rther , a s  s ho wn o n  Tab l e  7 ,  a s  "gove rnment take " inc reas e s , 
t he econo mi c s  o f  va r io u s  p ro sp e c t s  de t e r io r a t e  ma rkedl y . Fo r ex ­
amp l e ,  p e t ro l eum from a l ar g e  r e s e rvo i r  in 1 , 0 0 0  me t er s  water dep t h  
co u l d  b e  dev e l o p e d  economic al l y  under " l o w  gove rnment take " condi ­
t i o n s  in al l but t he s evere s t  o f  cl i mat e s ; howev e r , i f  t h i s  s ame 
r e s e rvo i r  we re  bur den e d  w i t h  "h igh government take " p ayment s ,  i t s  
eco nomic pro s p e c t iv i ty wo ul d b e  reduc ed subs tant i a l l y  and r e s o urc e 
dev e l opmen t wo uld b e  l imi t e d  to di s cover i e s  in much s ha l l ower wa t e r s  
in only  mi l d  and mo derat e c l i mat e s . 
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N 
00 

Water Depth (Meters) 

Notes: 

200 
500 

1 ,000 

200 
500 

1 ,000 

200 
500 

1 ,000 

TABLE 7 

I N DI CATE D  ECONOMICS OF OFFSHOR E EXPLOITATION 

UNDER ALTERNATIVE LEVE LS OF GOVE RNMENT F I NANCIAL TAKE 

Large Reservoir 

Climatic Conditions 

Mild Moderate Severe 

E E E 
E E E 
E E - 1 .5E 

E E E 
E E -1 .5E 
E -1 .5E -2E 

E E -1 .5E 
E -1 .5E - 2 E  

-1 .5E -1 .5E -2.5E 

Medium Reservoir 

Climatic Conditions 

Mild Moderate Severe 

20% Return on I nvestment, Low Government Take* 

E E E 
E E - 1 .5E 

-1 .5E -1 .5E - 2 .5E 

20% Return on I nvestment, Medium Government Taket 

E E -1 .5E 
E -1 .5 E -2.5E 

- 1 .5E - 2E -3.5E 

20% Return on I nvestment, H igh Government Take* 

E E -1 .5E 

- 1 .5E - 1 .5 E  - 2 .5E 

- 2 E  -2E - 4E 

( 1 )  E = Economic ( 20% ROI  as a guide) at projected long-term value of seabed crude oil ($1 1 - $1 3/Bbl .  in constant 1 974 dollars) . 

Small Reservoir 

Climatic Conditions 

Mild Moderate Severe 

E E -1 .5E 
E -1 .5E -2.5E 

-2E - 2 .5E -4.5E 

E E -2E 
-2E -2E -4E 
-3E -3.5E - 6.5E 

E -1 .5E -2 .5E 

-2E -2.5E - 4 .5E 

-3E -3.5E - 6 .5E 

(2) Negative multiples of E (e.g., -2E) are uneconomic and indicate the degree by which such cases would fai l  to meet assumed economic standards. 

*No royalty or bonus and tax provisions similar to those that currently apply to U .S .  federal offshore leases. 

tSubstantial royalty, no bonus and moderate taxes. 
*substantial royalty, moderate taxes and $1 .00/Bbl. additional government payment. 



Devel opment an d P ro duc t ion Exp endi tur e s * 

Off sho r e  exp l o r a t ion , development and p ro duct ion exp end i tu re s  
are  mar ked l y  inc r e a s e d  a s  w a t e r  dep ths increas e and c l imat ic  s ever ­
ity  in t ens i f i e s . I n  wa t e r depths where  s ea f l o o r  produc ing un i t s  
a r e  t o  b e  ut i l i z e d ,  t he co s t s  o f  pro duc ing fac i l i t i e s  a r e  no t ex ­
p e c t e d  t o  show c o s t  s ens i t iv i ty t o  increa s i ng wa t e r  dep t h  to t he 
s ame ext ent a s  in the wa t er dep t h  range whe re  p l a t fo rm type i n s ta l ­
l a t i o n s  c an b e  emp l oyed . D i s tance from sho re w i l l , o f  cour s e , con ­
t inue to affect  exp end i tures . I n  cont ra s t  w it h  exp l o r at ion a c t iv ­
i t y , whi c h  usua l l y  r e q u i r e s  very few we l l s , a commerc i a l l y  s uc c e s s ­
ful o f f s ho r e  f i e l d r e qu i r e s  a l a rge numb e r  o f  wel l s  t o g e ther w i t h  
as s o c i a t e d  gather ing , s eparat ing , s to rage and t ranspo rt a t i on fa c i l ­
i t i e s , inc l udi ng s a f e ty and environment a l  pro t e c t ion fac i l i t i e s . 
For  t h i s  reason , a sy s t em cont a i n ing two mul t i -wel l p l atforms and 
a s so c i a t e d  fac i l i t i e s  ha s b e en ado p t e d  as  a typ ical  un i t . Regard ­
ing deve l opment and p ro duc t ion c o s t s , a b a s e  cas e ha s b e en develop ­
e d  fo r a mo derat e c l ima t e  s uch a s  t he Gul f o f  Mex i co . Tab l e  8 corn ­
p a r e s  the exp end i ture requi rement s  o f  t h i s  b a s e  c a s e  w i t h  tho s e  o f 
o ther c l ima t i c  condi t ions around t he worl d .  

Wh i l e  the r e  ex i s t s  cons i dera bl e exp e r i enc e fo r deve l op ing t he 
exp end i tu r e s  o f  t he ba s e  c a s e , muc h l e s s  info rma t io n  i s  ava i l ab l e  
f o r  o t he r cond i t i o n s  covered i n  t h i s  tab l e .  Whe re ava i l ab l e  for 
o t her c a s e s , a c tual expenditures  have b e en u s e d ; wh e r e  no t ,  reas on ­
a b l e eng ine er ing e s t imat e s  and ex t rapo l at i ons from t he s e  have b e en 
u t i l i z ed .  

Tab l e  8 i s  b a s ed upon t he fo l l owing key a s s ump t ions : 

• A 4 0 -wel l pro duc ing sy s t em ut i l i z ing two p l a t fo rms fo r 
we l l s  rang i ng b e tween 8 , 0 0 0  and 1 0 , 0 0 0  feet  dep th b e l ow the 
s eaflo o r .  

• I n  genera l , t he exp endi tur e s  are b a s e d  upon exp e r i enc e  ga in 
e d  in up t o  about 1 0 0  me t e r s  of water dep t h .  

From 1 0 0  m e t e r s  t o  5 0 0 me t er s  wa t e r  dep t h ,  the s e  are b a s e d  
upon fa i rl y  de ta i l e d  eng i n e e r ing e s t ima t e s . Beyond t hat , 
t o  1 , 0 0 0  m e t e r s , extrapo l at i ons o f  eng ine e r ing da ta are  
us e d . Departure from f ix e d  p l a t form to s ub s e a  comp l e t ion 
may o c cu r  b e twe en 3 0 0  to  5 0 0  m e t e r s  wa t e r  dep t h ,  depending 

* Note : I t  s h o u l d  b e  s t re s s e d  that e s t imat e s  i n  th i s  s e ct i on 
re garding cos t and c omp arat i ve e conomi cs o f  p e t ro l e um s e ab e d  p ro ­
duct i o n  are int ende d t o  re f l e ct gene r a l .wo r l dw i de condi t i ons and 
s houl d not  b e  comp are d t o  p art i cu l ar p ro j e ct s . Al l co s t  and p ri ce 
d at a  are in cons t ant 1 9 7 4 do l l ars . Furth e r ,  the s e  e va luat i ons are 
b as e d on current e s t imat e s  o f  fut ure t e chno l o g i cal  c ap ab i l i t i e s . 
I mp rovement s  i n  s uch c ap ab i l i t i es b ey ond thos e p r e s ent ly envi s i on e d  
mi gh t  s i gn i fi c an t l y  r e duce future p e t r o l e um deve l opment co s t s , p ar­
t i cul arly in de e p e r  w at e rs and s eve re c l i mate s , and rende r certain 
c as e s  t h at are  as s es s e d  as " une conomi c"  h e re in as  b e ing  e conomi c .  
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TABLE 8 

DEVELOPMENT AND PRODUCTION ESTIMATED EXPENDITU R E  REQU I REMENTS 

(1 .0 = $95 Mill ion per System in 1974 Dollars) 

Water Depth 
(Meters) 

200 
300 
500 

1 ,000 

Mild 
( 1 )  

0.9 

2.7 
4.3 

Note: Typical of the various cl imatic conditions are: 

Climatic Conditions 

Moderate Severe 
{2) (3) 

1 .0 2.8 

} 
6.2 

3.0 
4.8 1 0.2 

( 1 )  Senegal, Gabon, Honduras, Mediterranean, Java Sea, Persian Gu lf .  

75% 
(4) 

I ce laden 

1 00% 
(5) 

Unknown but estimated 
to be substantial ly great· 
er than severe. 

( 2) Gu lf  of Mexico, South Atlantic, South Pacific*, Northwest Austra l ia*,  Sea of Japan * ,  Yel low Sea. 

( 3) North Sea, Bay of Biscay, South Austral ia, Gulf of Alaska*, North Atlantic, North Pacific, West Coast of Canada, 
Nova Scotiat . 

(4) Bristol Bay Alaska*, West Greenlandt. 

(5) Arctic Oceant,  Chukch i Seat . 

* Earthquakes. 

t Icebergs. 

upon t he envi ronment , s eve r i ty o f  operat ing cond i t ions , 
and typ e  and s i z e o f  the hydro carbon accumu l at ion . 

• I t  i s  e s t ima t e d  t ha t  m i l d c l imat ic  cond i t ions  wi l l  genera l ­
l y  r e sul t in co s t s  about 10 p e r c en t  b e l ow t ho s e  exp e c t ed in 
mo derate  c l ima t e s . 

• S ev e r e  c l ima t i c  cond i t ions  wi l l  o c c a s ion p l at fo rm expend i ­
t u r e s  o f  approx ima t e l y  6 t ime s the Gu l f  o f  Mex i co c o s t s . 
Underwa t e r  comp l e t i on s y s t ems fo r us e under s evere  c l ima t i c  
condi t i o n s  a r e  e s t imat ed to co s t  about 2 to  3 t imes  the ex ­
p e c t e d  co s t  o f  such s y s t ems fo r u s e  in the Gul f o f  Mex ico . 
P ip e l ine exp end i tu re s  in s ev e r e  c l ima t e s  are  e s t imated a t  
abo ut 4 t imes  t ho s e  fo r mo derate  c l imat e s . 

• Fo r 7 5  pe rcen t i c e - l a den a r e a s , dr i l l i ng in o p en w a t e r s  
may b e  po s s i bl e only dur ing 3 t o  4 months o f  t he year . 
P l a t fo rms are  not a s s umed feas i bl e  b eyond 100 met e rs wat e r  
depth and ,  therefo r e , f l o a t ing dr i l l ing t o g e th e r  w i th s ea ­
f l o o r  produc ing sys t ems wo ul d be r equ ir e d . Me an ing ful e s ­
t imat e s  under  t he s e  cond i t i on s  c anno t be made at t h i s  t ime . 

Co s t s  o f  Exp l o ra t o ry D r i l l ing Al l o c ab l e  to Pro duc t ion I n s t a l l a t ion 

T he o f f s ho r e  s earch fo r p et ro l eum und e r s t andab l y  w i l l  requ i r e  
t h e  dr i l l i.ng o f  many exp l o rat o ry we l l s , t h e  vas t maj o r i ty o f  wh i c h  
w i l l  l i kely  b e  dry . B e c au s e  the economic y i e l d  from p e t ro l eum p ro -
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duc ing opera t io n s  in the s e abed mu s t  be such a s  to carry t he c o s t s  
o f  an ongo ing exp l o r a t ion program , i t  has b e en a s sumed t hat  fo r ev ­
ery d i s covery o f  s uf f i c i ent s i z e t o  warr ant dev e l opment , n ine dry 
wi l dcat  we l l s a l s o  w i l l  have b e en dr i l l e d .  Accordin g ly , the c o s t s  
o f  t he s e  n ine dry ho l e s  a r e  a dded to t he bas i c  co s t  o f  t h e  produc ­
t io n  i n s t a l l a t i on ,  and re cove ry o f  thes e dry ho l e  c o s t s  w i l l  be a l ­
l o c a t ed aga in s t  t he future, p e t r o l eum produc t i on . Al though t he suc ­
c e s s  ra t io for  s i gni f ic ant di s cove r i e s  ( i . e . , o f  at  l e a s t  1 m i l l ion 
barr e l s  ul t ima t e  r e covery ) in the Un i t ed S t a t e s  re cent l y  ha s b e en 
l e s s  than 1 p er cent o f  al l new f ie l d  w i l dc a t s  d r i l l ed ,  probably i n  
t he mo r e  c o s t l y  o f f s ho r e are a s , only  t he mo re  p rom i s ing p ro sp ec t s 
ul t ima t e l y  w i l l b e  t e s t e d  by t he dr i l l , an d t hat  an ave rag e 1 0  p e r ­
cent succ e s s  r a t i o  may be real i z ed . *  I n  the  U . S .  Gul f o f  Mex ico 
wa te r s , t he overa l l  suc c e s s  r a t i o  fo r wi l dc a t  dr i l l ing in the 5 
ye ar 1 9 69 - 1 9 7 3  p e r i o d  aver aged 1 2 . 5  p e r c ent acc o rd ing t o  Ame r i can 
As s o c i a t io n  o f  Pe tro l eum Geo l og i s t s  data . S i nc e t he Gul f o f  Mex ico 
i s  a proven o i l p r o vince , i t  i s  q u i t e  po s s i b l e  tha t  unte s t ed s e abed 
a r e a s  wo ul d y i e l d  r e s ul t s  somewha t l e s s  than t ho s e  r e c ently exp e r i ­
enced in t he Gul f o f  Mex ico . Ac co rding l y , the 1 0  p e r c ent suc c e s s 
r a t i o  a s sum e d  for  co s t  e s t imat ion in th i s  s t udy app e a r s  reas onab l e  
but may b e  s omewha t o p t imi s t i c . 

T he a l l oc a t e d  c o s t s  o f  t he s e  exp l o ra t o ry fa i l ur e s  are bas ed 
on the p r e c e d ing s e c t i on , "Exp l o rat ion Exp endi ture s "  ( s e e Tab l e s  5 
and 6) . The r e fo r e ,  for  a p ro duct ion ins ta l l a t i on in 2 0 0  m e t e r s  wa ­
t e r  depth and a c l ima t i cal ly mo derat e env ironmen t ,  the co s t  o f  dry 
w i l d ca t s  tha t  t h i s i n s t a l l at ion w i l l  hav e  to bear amo un t s  to $ 2 4 
m i l l i o n  in cons tant 1 9 7 4  do l l a r s  ( 9  w i l dc a t s  x $ 2 . 7  mi l l i on p e r  
we l l ) . At wa t e r  dep t hs o f  1 , 0 0 0  me t e r s , a n d  i n  a s evere  cl ima t e , 
a l l o c a t e d dry w i l dcat c o s t s  w i l l  b e  nearly $ 9 0 mi l l ion . 

T he S i z e  and Produc t i ve Capa c i ty o f  S e abed P e t ro l eum Re s e rvo i rs 
that May Be Deve l o ped a t  a S ingl e P ro duc t ion I n s t a l l a t ion 

A s s e s s ing the econom i c s  of  s e abed p e t ro l eum o p e r a t i ons , cer ­
t a in a s s ump t i on s  were  made regarding the recoverab l e  r e s erves , 
dai l y  pro duc t ive c apac i ty , and dep l e t i on p er i o ds for t he p e tr o l eum 
r e s e rvo i r s  dra ined  by a s ing l e  4 0 -we l l  produc t ion ins t a l l at ion . 
P e r fo rmanc e  o f  t hr e e  r e s ervo i r  typ e s  wa s con s i de r e d - - l a rg e , medium 
and smal l . The ba s i c da t a  that  p e r t a i n  t o  e a c h  o f  the s e  a s sume d 
p e t ro l eum r e s ervo i r s  a r e  s hown in Tab l e  9 .  

E s t ima t e d  T ime s When Techno l o gy May B e  Ava il abl e for Pe tro l eum 
Produc ing Op er a t ions  in S e abed Ar e a s . 

The e s t imat e d  t ime frame s w i t hin which t e c hno l o gy w i l l  be de ­
v e l o p ed suff i c i e n t l y  t o  p e rmi t  p e t ro l eum p ro duc ing operat i ons in 
the s everal wat er  d e p t h/ c l imat ic  c a t ego r i e s  eva l ua t e d  he re in are 
s hown in Tab l e  1 0 .  The mo r e  deta i l e d  data re garding wat e r  dep t h  
cap ab i l i ty fo r s p e c i f ic a r e a s  o f f s ho re the  Un i t e d  S t a t e s  a r e  found 
1n Ta b l e  4 .  

* AAP G  Bul l e t in ,  Augus t  1 9 7 4 , p .  1 4 9 3 . 
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TABLE 9 

BASI C  DATA AND PRODUCI NG CHARACTE RISTICS FOR A PETROLEUM R ESERVOIR 

DRAI N ED BY A SI NGLE,  40-WE LL PRODUCTION I NSTALLATION 

Large Medium Small 
Basic Data Reservoir Reservoir Reservoir 

Reservoir Depth ( Feet) 8,000 - 1 0,000 8,000 - 1 0,000 8,000 - 1 0,000 

Crude Gravity 30° API  30° API 30° API 

Barrels of Oil Recoverable Per Acre-Foot of 
Reservoir Volume 400 300 250 

Area of Reservoir (Acres) 2,900 2 ,900 2,000 

Average Thickness of Oi l  Bearing Section 
within Reservoir  ( Feet) 1 50 75 50 

Producing Characteristics 

Recoverable Reserves ( M M B )  1 75 65 25 

I nitial Peak Capacity (MB/D) 50 30 1 5  

Years at Peak Capacity 3 2 

Decl ine Rate ( Percent Per Year) 1 3  21 23 

Depletion Period (Years) 20 1 2  1 2  

Note: The above conditions are intended to describe hypothetical, but nonetheless reasonable situations; u nderstandably, 
other situations or combinations of the variables are possible. lr; particular, the in itial peak capacity numbers selected are near 
the maximum that cou ld be expected for the reservoirs chosen. Many large, medium and small reservoirs can not reach and 
sustai n  the producing rates assumed above. 

TABLE 10  

CAPABI LITY DATES FOR CONDUCTING PETROLEUM 

DEVE LOPMENT OPE RATIONS IN TH E SEABED 

Water Depth 

(Meters) 

200* 

3oot 

500* 

1 ,000* 

* F i xed platform completions. 

Mild 

Now 

Now 

1 980 

1 980 

t F ixed platforms (possibly complemented with seafloor systems) .  

=!:seafloor producing and gathering systems. 

Cl imatic Conditions 

Moderate 

Now 

Now 

1 980 

1 980 

Severe 

Now 

1978 

1 980 

1 980 

Whe r e a s  the t e c hno l o gy now e xi s t s  to deve l op f i e l ds ln wa t e r  
dep t h s  o f  app roxima t e l y  30 0 m e t ers an d i n  mo de rate  c l ima t e s  us ing 
convent ional mul t i -we l l p l a t fo rm s , it s houl d be s t r e s s e d  t hat  the 
l a rge s t  p l a t fo rm p re s ently  under c ons tru c t i o n  i s  fo r us e in wa t e r  
o f  2 60 me t e r s  dep t h  in t he Santa Barbara Channe l . In  wa t e r s  de eper 
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than 30 0 me t e r s , fu ture o i l f i e l d  dev e l opme nt pro bably wi l l  re ly 
on s e a f l o o r  pro duc t ion and gathe ring sys tems . Other than a few 
p i l o t  component s in comparat ive l y  s ha l l ow wat e rs , comp l e te s e a fl o o r  
pro duc t io n  sys t em s  a r e  no t p r e s en t l y  in o p e ra t ion . I t  i s  b e l i eved 
t ha t  by 19 8 0 , unde rwat e r  t e c hno l o gy w i l l have progre s s e d  s uffic i ent ­
l y  t o  p e rmi t ins ta l l a t i on o f  a comp l e t e  s e afl o o r  p r o duc t i on sy s t em 
in wa t er dep t hs o f  up to 1 , 0 0 0  me t e r s . However , i t  i s  no t ant i c i ­
p a t e d  t hat  s i g n i f i c ant pro duc ing c ap a c i ty w i l l  be dev e l o p e d  p r io r 
t o  t he decade o f  t he l a t e 1980 ' s  and e arly 19 9 0 ' s  in wat e r s  o f  t hat 
dep t h  becau s e  a t  l ea s t  6 to 8 ye ars  o f  co ns t ruct ion t ime b e tween 
f i e l d  d i s c overy and commenc emen t o f  p r o du c t i o n  w i l l b e  requi r e d . 

Fu ture Value o f  S e ab e d  Crude O i l  t o  the Un i ted S t a t e s  

I n  deve l op i ng app ropr i a te l ong - t e rm future v a l u e s  for s e abed 
crude o i l  in the Un i te d  S t a t e s , two po s s ib l e  a l t e rn a t i ve s shoul d be 
cons idered : ( 1) the Un i ted S t a tes  remains sub s t an t i a l l y dependen t 
on fore i gn o i l  and ( 2 )  U . S . dome s t i c  energy s upp ly i s  appr oximat e ly 
equal t o  dome s t i c  energy demand in the l ong t e rm . 

Under the f i r s t a l terna t i ve , any add i t i onal  future supp l y  o f  
s e ab e d  crude o i l  from U . S .  s ourc e s  t o  the extent o f  i t s  av a i l ab i l i ty 
wou l d  rep l ace fore i gn crude and would b e  valued at ab out $ 11 to $ 13 
p e r  b arre l in cons t an t  19 7 4  do l l ars  p e r  T ab l e  11 . 

Crude I m ports 

Coal L iquids 

Shale Oi l  

TABLE 1 1  

POSSIBLE FUTURE HYDROCARBON COSTS IN THE UN ITED STATES 

(Constant 1 974 Dollars) 

Coal Gas ( H igh BTU) 

Cost 

($/Bbl.) 

11 - 1 3  

1 2 - 1 3  

1 0 - 1 1  

9 - 1 1  

Note: The costs of synthetic petroleum l iquids and gas are based on prevai l ing U .S. tax rates and royalties, and a return on 
investment of 1 0-1 5 percent, a risk-free rate. Further these costs do not reflect the substantial prel iminary expenditures that wi l l  
b e  needed for research and development activities and which wi l l  impose a further burden o n  synthetic fuels costs--especially 
during the earlier years of production. 

I n  Tab l e  11 , the imp o r t e d  crude c o s t s  e s t imat ed are o f  the 
l ong - range c o s t of imp o r t s  in the Un i te d  S t a t e s  in t e rms of con ­
s t an t 19 7 4  do l l ar s . The f i gures  for c o a l  l i qui ds , s h a l e  o i l  and 
c o a l  gas are e s t ima t e s  o f  the l ong - range c o s t s  of manufac tur ing 
the s e  s yn the t i c  fue l s , in cons t an t  19 7 4  do l l ar s . 
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I t  should b e  no ted  that synth e t i c  fue l c o s t s , pa r t i cu l ar l y w i th 
regard  t o  shal e o i l , are s ens i t i ve to the vo l umes p r o duc e d . An 
intens ive deve l opment e ffort  wi thin the Un i t e s  S t a t e s  could  ne ce s ­
s i t a t e  min ing o f  l e aner and deeper dep o s i t s  o f  s h a l e  and coal , w i th 
a t t endan t h i gher c o s t s . The volume s us e d  here as  the b a s i s  for co s t  
e s t ima t i on amoun t to 1 . 5 MMB /D o f  p e t r o l eum l i quids  synthe s i z e d  
f r o m  s h a l e  and c o a l  by 19 85 . *  L arger vo l umes w i l l  b e  m o r e  cos t ly .  

Under the s e c ond a l ternat ive (U . S .  energy s e l f - suffi c i ency ) , 
shou l d  s e ab e d  and o th e r  dome s t i c  o i l  supp l i e s  b e  dev e l o p e d  in the 
Un i t e d  S ta t e s  in add i t i on to i ts own requi remen t s , the Un i te d  S t a t e s  
wou l d  b e  in a s urp lus p o s i t i on to the e x t en t  o f  s uch deve l opmen t . 
Thus , any such s urp lus o i l  c oul d e i ther  b e  exp o r t e d  or u s e d  to re ­
p l ac e  the mo s t  expens ive form o f  synthe t i c  o i l , i . e . , coal  l i quids . 
I f  i t  i s  as s umed that the l anded c o s t  o f  imported  crude into  We s t  
Europe w i l l  b e  app r o x ima t e ly th e s ame as the l anded cos t in th e 
Un i t ed S t at e s , Tab l e  12 woul d b e  r e l evant . 

Oil Source 

TABLE 12  

POSSI B LE F UTURE O I L  COSTS 

(Constant 1974 Dollars) 

Persian Gu lf Crude, Landed West Europe 

Less Marine Freight to U .S.  ( Est.) 

Netback Value, U .S.  ( Export Value) 

Coal Liqu ids 

Cost 

($/Bbl.) 

1 1 - 1 3  

( 1 - 2 )  

9 - 1 2  

1 2-1 3 

The r e fo r e , under th i s  a l t e rn a t ive , i t  wou l d  b e  appr op r i ate  to 
p l a c e  a value on s e ab e d  o i l  o ffshore  Un i t ed S t a t e s  o f  ab out $9  t o  
$ 13 p e r  b arre l in cons t an t  19 7 4  d o l l ars . 

However , as  th ere  i s  s can t p r o s p e c t  o f  ach ieving z e r o  imp o r t s  
from for e i gn s ource s  in th e 19 7 4 - 19 9 0  t ime frame cons idered  in th i s  
analys i s , the value s n o t e d  in the f i rs t  a l ternat ive s h ould b e  re l e vant ; 
name l y , that U . S . s e ab e d  o i l  shoul d b e  valued at  exp e c te d  equival ent 
co s t s  of fo r e i gn imp o r t s  whi ch are curren t ly ab out $ 11 to $ 13 p e r 
b ar r e l in cons tant 19 7 4  do l l ars . 

Fu tu r e  C o s ts  o f  S e ab e d  C rude O i l  

The fu ture co s t s o f  s e ab e d  crude o i l  have  b e en e s t i mated for 
thr e e  d i f ferent s i z e s  of r e s e rvo i r s un der va r i ous water  dep ths and 
c l imat i c  cond i t i ons . Th e s e  co s t s were c a l cu l a t e d  in t e rms o f  p r i c e s  
requi r e d  t o  g ive a t  l e a s t a 2 0  p e r cent RO I an d a r e  shown on Tab l e s  
13 , 14 an d 15 . 

* Note : S e e  Cas e I o f  the NPC repo r t , U . S Energy Outlook- -A 
Report of the Na tional Petroleum Council ' s  Committee on u . s .  Energy 
Outlook_, De c emb e r  19 7 2 . 

3 4  



tJ.I 

Ul 

Water Depth (Meters) Mild 

200 E 

500 E 

1 ,000 E 

Notes: 

TABLE 1 3  

APPROXI MATE ECONOMI CS OF VAR I OUS 

SEABED CR UDE OI L R ESERVOI RS 

(20% Return on I nvested Capital, Low Government Take) 

Large Reservoir Medium Reservoir 
( 1 00 - 200 MMB) (50 - 100 MMB) 

Climatic Conditions Climatic Conditions 

Moderate Severe Mild Moderate Severe 

E E E E E 

E E E E -1 .5E 

E - 1 .5E  -1 .5E - 1 .5E -2 .5E 

Mild 

E 

E 

-2E 

( 1 )  E = Economic (20% ROI  as a guide) at projected long· term value of seabed crude oil ($1 1 · $13/Bbl .  in constant 1 974 dollars) . 

Small Reservoir 

( 1 0 - 50 MMB) 

Climatic Conditions 

Moderate Severe 

E -1 .5E 

-1 .5E  -2.5E 

-2 .5E -4.5E 

( 2) Negative multiples of E (e.g. , -2 E) are uneconomic and indicate the degree by which such cases would fai l  to meet assumed economic standards. 

(3) F igures are based on current technology levels. It is possible that future technological advances may lower the costs of finding and producing oil in deeper waters and 
less favorable cli matic conditions. Thus, some of the areas shown above as being uneconomic may move into the economic range at some point in the future. 

(4) Table is based on a minimum 20% ROI on exploratory dri l l i ng, development and production expenditu res, no royalties or bonus and tax provisions sim ilar to those 
applying to U.S. federal offshore leases. Also, geological and geophysical costs and normal compensation for exploration project risk are excluded. 
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Water Depth (Meters) Mild 

200 E 

500 E 

1 ,000 E 

Notes: 

TABLE 14 

APPROXIMATE ECONOMICS OF VAR I OUS 

SEABED CRUDE 01 L RESERVOIRS 

(20% Return on Total I nvested Capital,  Medium Government Take) 

Large Reservoir Medium Reservoir 

( 100 - 200 MMB) (50 - 1 00 MMB) 

Climatic Conditions Climatic Conditions 

Moderate Severe Mild Moderate Severe 

E E E E - 1 .5E 

E - 1 .5E E -1 .5E -2.5E 

-1 .5E -2E -1 .5E -2E -3.5E 

Mild 

E 

- 2 E  

- 3 E  

( 1 )  E = Economic (20% R O I  a s  a gu ide) at projected long-term value of seabed crude oil ($1 1 - $1 3/Bbl. in  constant 1 974 dollars). 

Small Reservoir 

( 10 - 50 MMB) 

Climatic Conditions 

Moderate Severe 

E - 2 E  

- 2 E  - 4E 

-3.5E - 6.5E 

(2) Negative multiples of E (e.g., -2E) are uneconomic and indicate the degree by which such cases would fail to meet assumed economic standards. 

(3) Figures are based on current technology levels. It is possible that future tech nological advances may lower the costs of finding and producing oil in deeper waters and 
less favorable climatic conditions. Thus, some of the areas shown above as being uneconomic may move into the economic range at some point in the future. 

(4) Table is based on a minimum 20 percent RO I on exploratory drill ing, development and production expenditures. I ncludes substantial royalty, moderate taxes, but no 
lease bonuses or other acquisition costs. Afso, geological and geophysical costs and normal compensation for exploration project risk are excluded. 
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Water Depth (Meters) Mild 

200 E 

500 E 

1 ,000 -1 .5E 

Notes: 

TABLE 15 
APPROXIMATE E CONOMI CS OF VAR IOUS 

SEABED CR UDE O I L  R ESERVO I RS 

(20% Return on Total I nvested Capital, H igh Government Take) 

Large Reservoir Medium Reservoir 
( 100 - 200 MMB) (50 - 100 MMB) 

Climatic Conditions Climatic Conditions 

Moderate Severe Mild Moderate Severe 

E - 1 .5E E E -1 .5E 

- 1 .5E - 2 E  -1 .5E -1 .5E -2.5E 

-1 .5E -2.5E -2E - 2 E  - 4 E  

Mild 

E 

-2E 

-3E 

( 1 )  E = Economic (20% ROI  as a guide) at projected long-term value of seabed crude oil ($1 1 - $1 3/Bbl. in constant 1 974 dol lars ) .  

Small Reservoir 
( 1 0  - 50 MMB) 

Climatic Conditions 

Moderate 

- 1 .5E 

-2.5E 

-3;5E 

(2) Negative multiples of E (e.g., -2E) are uneconomic and indicate the degree by which such cases would fail to meet assumed economic standards. 

Severe 

-2.5E 

- 4.5E 

-6.5E 

(3) Figures are based on current technology levels. It  is possible that future technological advances may lower the costs of finding and producing oi l  in deeper waters and 
.less favorable climatic conditions. Thus, some of the areas shown above as being uneconomic may move into the economic range at some point in the future. 

(4) Table is based on a minimum 20 percent R O I  on exploratory dril l ing, development and production expenditures. I ncludes substantial royalty, moderate taxes, but no 
lease bonuses or other acquisition costs. A lso, geological and geophysical costs ana normal compensation for exploration project risk are excluded. 

(5) I ncludes additional investment equal to present value equivalent to $1 /Bbl. on total recoverable oil, i.e., $ 1 75 mil l ion for a large reservoir, $65 m il l ion for a medium 
reservoir, and $25 mill ion for a smal l  reservoir. This added expense is intended to i l lustrate the impact on R O I  and economics of additional cost burdens such as lease 
bonus, etc. 



As the s e  t ab l e s  and the forego ing di s cus s i on indi cate , the re  
is  a d i r e c t  r e l a t i on s h i p  b e tween the  e conom i c  attract ivene s s  o f  a 
p o t e n t i a l  re s e rvo i r  and the burden o f  gove rnmen t a l  finan c i a l  exac ­
t i on . Thus , g ove rnmen t a l  financi al exac t i ons c an reach a p o i n t  
whe r e  an o therwi s e  e conomi ca l l y  a t t ract ive r e s e rvo i r  wou l d  b e  s o  
s er i ous l y  burdened financ i a l l y  as t o  p r e c l ude i t s deve l opmen t . A 
t e chn i c a l  pap e r  o u t l in ing the a s s ump t i ons  and metho dol ogy us ed in 
deve l op ing the s e  tab l e s  is a t t ach e d  as App end i c  C o f  th i s  rep o r t . 
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Chap ter Two 

JURI SDI CT I ON AND RE G I ME OVE R O CEAN MI NERAL RE S OURCE S 

EXTENT O F  COASTAL STATE JURI SD I CT I ON 

The N a t i on a l  P e tro l eum C o un c i l  rep e ats  i t s p r ev i ous re commenda ­
t i on that : 

A new Law of the Sea Convention should confirm th� exclusive 
jurisdiction of the coastal state over the exploration and produc­
tion of seabed mineral resources throughout the natural prolongation 
of its land areas into and under the sea . 

The mo s t  l o g i c al  guide t o  de t e rmining the l imi t o f  th i s  na tur al 
p r o l ong a t i on of the s ubme rge d l and are as of the coas t a l  s t ate , and 
thus t o  a b o undary b e tween areas  o f  coas t a l  s t ate  an d intern a t i onal  
j ur i s d i c t i on ove r mineral  r e s ourc e s , i s  the  b as e  of the con t i nen t a l  
( o r  ins u l ar )  s l op e  ( s e e F i gure 2 ) . 

The b as e  o f  the s l ope con s t i tu t e s  the approx imate l i ne o f  de ­
mar c a t i on b e twe en c on t inen t s  ( and i s l ands ) on the one hand and the 
d e ep o c e an f l o o r  on th e o th e r . I t  i s  a w i despread , imp r e s s ive , nat ­
ur a l , g e omorph i c  fea ture mark ing the maj or change in s l op e  of the 
s ubmar ine s urfac e f l o o r des cending from the h i gh s t and of the con ­
t inen t a l  b l o cks  ( and i s l ands and b anks ) down to the f l o o r  o f  the 
deep  o c e an . I t  rep r e s en t s  the out er  e dge of the s ubmerged  con t in ­
e n t  ( o r  i s l and) , that i s  the cont inen t a l  marg in ( o r  insular  mar g in )  
i n  i ts mo s t  r e s t r i c t e d  s ens e . *  

B e c aus e i t  i s  o ften di f f i cu l t  to define the b a s e  of the s l ope 
p r e c i s e ly enough for  it t o  s e rve as  a b oundary i t s e l f , it is  recom ­
mende d that the b a s e  o f  the s l o p e  b e  us ed p r incip a l l y  a s  a gu i de to 
the b o undary an d th at  the exac t j ur i s d i c t ional b oundary be dr awn 
w i t h in a b o und ary zone o f  an ag r e e d  re as onab l e  wi dth extending s e a ­
ward f r om the b as e  o f  the s l op e ( s e e  F igures  3 an d 4 ) . 

The p r i n c i p a l  purp o s e s  t o  b e  s e rved by th i s  concept  of a b oun d ­
ary z one are : 

• To a l l ow for un c e r t a i n ty in the i den t i f i cat i on of the b a s e  
o f  the s l op e , an d to make unnec e s s ary any b u t  a very general 
de s i gna t i on of a b as e - o f - s l op e  guide l ine . 

• To fac i l i t a t e  th e even tual de s i gn a t ion o f  a p r e c i s e  defin i ­
t ive b ounda ry by  the c o as t al s t a t e  i t s e l f , w i th in inte rna ­
t i ona l ly ag r e e d  l im i t s , by  me an s  o f  s imp l e  s t r a i gh t  l i n e s  

* Note : T h e  t e rm con t inen t a l  margin  i s  a l s o  u s e d  s omewhat  im ­
p re c i s e ly and in a b r o ader  s en s e  t o  include n o t  only the continental  
s l ope  b u t  a l s o  the con t inen t a l  she l f  and the cont inent a l  r i s e , where  
a r i s e is  deve l op e d . 

3 9  



� 0 

Km 
2 

0 

- 2  

- 4 

L A N D  

50 K m  

Q) 
c: 

0 
( VERTICAL EXAGGE RATION 20X l 
NOTE: 1 Km = 0.62 statute miles. 

SHELF- S EA 

1 00 K m  

Q) 
C'l 

"'C 
Q) 

- - CONTI N E NTAL - ­
M ARGI N 

Q) 
a. 
0 

U5 
-
0 

Q) 
1/) 
0 al 

DEEP OCEAN 

- - - - - - SEA LEVEL - - - -

O C E A N  

Conti nent 

200 Km 300 Km 

F i gu r e  2 .  G e omorph i c  F e atur e s  o f  the C ont ine nt a l  Marg i n . 



� 
� 

_,.,-- "" 
"""- -

S H E L F 

--- --- � / 
""" 1/ \ 

/1 ��? >. \\ -so� 
(11 

• • • • • • • • • • . - . : • • • • • • • • • • • • • • • • • • • • • • • • • • 
0"eV · } / \ 7 S LOP E " . < • • • • • • • • .

. · • < · • • • < • • < • • • • • • • > • • · • < · > • • • > \ 
. : • • • • • • • • • • • • • · · . · • • • • • · · • • • • • • • .S()LJ N. D!J., .RY• · • · •Z.()�.S . . ·

��%/\ • • • • • • • • • • • •� • • • • • • • • • • • • • • • • • • • • · · . : : : : : : : : : : : : � :  � :  � :  � : : .  . . : : : : : : : : : : : : : : : : : � :  � :  � : � : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : *'�:� : : : /�o�fb \( : � : � : � : � : : : : : : : :�� : : : : : : : :  � :  � : � : � : � : : : : :: . .  . · . · . · . · . · . .  · . . · . · . · . · . · . · . · . · . · . · . · . · . · · · · . · . · . · . · . · . · . · . · . · . · · · · · · · .  · · · · · · · . · . · . "/ :\. · . · . · . · . · . · . · . · . · . · · · . · . · . · . ·  
. . . . . . . 

\;· : - · . . . . . . . . . . · � .... · . - · -- . 0'?> . . . . . . . . . . 
· $��·· • • • • • • • · · • · •• • •· ···£ill <·Uif;\�&" \<• > • • • • ·• ·• • · • • • • • · · · · · . :'\.·

. 
: -· .  · · · · · · · · · · · · · · · · · I  Sea wa r d Ll f(\\ \· · · · · : - : - .  · . · · · · · · · · · : : : : : : : : - : - �: : : : : : : : : : : : : : : - . :t . . . . . . . . . . . . . . . . 

F i gure 3. D e l ine a t i on of a B oundary B etween C o a s t a l  S t at e  and I nt e rna t i onal Juri s di c t ions . 
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wi th in the b o undary zone , connec t ing a minimum numb er o f  
p o in ts f i x e d  by  coo rdinat e s  o f  l a t i tude an d l ong i tude ( s e e  
F i gure 3) . 

As wou l d  b e  the cas e in the app l i c at i on o f  any b oundary formu l a , 
the e s t ab l i s hmen t  o f  an internat i onal  b o und ary comm i s s i on o f  o c e ano ­
graph i c  exp e rts  i s  nece s s ary . Such a comm i s s i on woul d de termine in 
advance  the  app roximate map p o s i t i on of the b as e  of the s l op e *  ( o r  
i t s r e a s on ab l e  p r o j e c t i on through are as o f  un c e r t a inty)  and , a f t e r  
d e c i s i on in t h e  Conven t i on b y  t h e  nat i ons a s  t o  th e wi dth t o  b e  
p r e s c r i b e d  f o r  the b oun dary z one an d de s i gnat ion b y  the coas tal  
s t at e  o f  i ts prop o s e d  p r e c i s e  b oundary , wou l d  de termine wh e ther  the 
p ro p o s e d  b oun dary c o ul d be app r oved as  f a l l ing s at i s fact o r i ly w i th in 
the p r e s cr i b e d  l im i t s . Th e int ernat i onal  b o undary comm i s s ion wou l d  
b e  exp e c t e d  t o  wo rk w i th an adv i s ory l o c a l  o c e anog raph ic  commi s s i on 
o f  the c o as t a l  s t a t e  c oncern ed on e a ch boundary t o  b e  d e t e rmine d .  

I t  w ould b e  imp r ac t i cab le  for the p r e s c r i b e d  wi dth o f  the 
b oundary z one to b e  l e s s  than 1 0 0  km ( 5 4  naut i c al  mi l e s ) . I t  migh t 
b e  cons i de rab l y  w i de r , depending on the cons ensus o f  the nati ons 
p ar ty to the Conven t i on . 

The b as e  o f  the  s l ope i s  a far mo re  fundament al  an d s i gn i f i cant 
r e fe rence l ine for the b oundary than wou l d  be the p r e s en t  shorel ine . 
L i k ew i s e , i t  i s  a much mo r e mean ingful b o un dary gu i de as re gards 
de ep o c e an i c  p e t r o l e um p o t e nt i al , b e c aus e the great th i ckne s s  of 
s e d iments w i th p r om i s ing p e t r o l eum p r o s p e c t s are found wo r l dw i de 
adj acent t o  the  b a s e  o f  the s l ope , rather than at  s ome fixed  d i s ­
t ance  from th e s h o r e l ine . 

S imi l arly , i t  s h ou l d  b e  emphas i z ed  th a t  the b as e - o f - s l op e  i s  a 
g e omorph i c , n o t  a g e o l og i c , gui de t o  the b o undary . G e o l o g i c  c r i ­
t e r i a  such as the ch ang e  from cont inental  c rus t t o  o c e an i c  crus t ,  
the  s our ce o f  s e d iments , or the th i ckne s s o f  s e d imen ts  h ave b e en 
sug g e s te d  an d may b e  i n f luenc ing fac t o r s  wh en g e omorp h o l ogy i s  in ­
conc lus ive but in gene r al th e s e  are t o o  unce r t a in l y  de t e rminab le  
t o  qual i fy as  b oundary c r i t e r i a .  

C l o s e l y  as s o c i at e d  w i th the con t inen t a l  margin and w i th i s l and 
ch a ins  in many p a r t s  o f  the wo r l d  are s ome 4 0  named marginal  or 
s em i - en c l o s e d  s e a s . E xamp l e s  are the G u l f  o f  Me x i co , the E as t  China 
S e a , an d the Sea of O kho t s k . The s e  marg inal  s e as are p ar t i cular ly 
imp or tant w i th r e s p e c t  to p e t r o l eum p o t en t i a l  b e cau s e  they con tain 
thi ck s e d imen tary s e c t i ons  o f  favor ab l e  ch arac t e r . A b oundary zone 
o f  s uf f i c i en t  w i d th wou l d  p l ace almos t al l of the ar e as of the s e  
sma l l  s e as w i th in th e j ur i s d i c t i onal  l im i t s  o f  th e adj acent coas t a l  
s t a te s . 

* Note : The t r ad i t i on a l  s l op e - r i s e  contact  a l ong s ome co a s t s  
n e e d s  to b e  rev i s e d t o  b e  i n  accordance  w i th new b athyme t r i c  dat a .  
Thu s o ff the mi d - p ar t  o f  the e a s tern c o as t o f  the Un i te d  S t a te s , 
i t  c�n now readi l y  b e  s e en that the t rue  b as e - o f - s l op e  l ine ( cor ­
r e s p onding t o  the b as e  o f  the c on t in e n t )  l i e s  f ar o c e anward and at  
much greater  wat e r  dep th than the  common ly pub l i s hed  s l ope - r i s e  
con tact  a t  ab ou t 2 , 0 0 0  me t e r s . 
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Wi th r e s p e c t  to i s l ands , the us e o f  th e b as e - o f - s l op e ­
b ound ary- zone concept avo ids  many o f  the prob l ems invo lved in o ther 
b ound ary formu l as . Whe r e  the i s l and o r  gr oup of i s l ands cons t i tute 
an i ndependent coun t ry , conne cted  wi th a con t inent al  p l a t fo rm , as  
in the cas e of Jap an o r  Great Bri tain , c l e arly the s ame rul e s  wou l d  
app l y  a s  f o r  a c on t inen t a l  coas t a l  s t a t e . The �e a b o t t om r i gh t s  o f  
any i s l and dep endency s i tua t e d  o n  t h e  s ubme rged  cont inen t a l  mas s , 
tha t i s , s he l f  i s l ands and o the r i s l ands l andward o f  the b as e  o f  the 
con t in en t a l  s l ope , wou l d  be merged w i th th o s e  of the co as t a l  s t ate  
if  of  the s ame n a t i onal i ty ,  as for  examp l e  in the  cas e o f  the Chan ­
ne l I s l ands o ff C al i forni a .  I f  o f  d i f fe r en t  nat i ona l i ty th an the 
c o a s t a l  s t at e , they w ou l d  s imp l y  have t o  be s e t t l e d  by agreement 
b e tween  the  c oun t r i e s  concerned , as in the cas e of the F r ench i s ­
l ands o f  S t . P i e r r e  and M i que l on o f f  C anada . 

I s l ands in the d e ep o c e ans b eyond the b as e- o f- s l op e , i f  inde ­
pendent coun t r i e s , wou l d  h ave the s ame j ur i s d i c t i onal  r i gh t s  over 
s e ab e d  m i n e r a l  r e s ourc e s  w i th r e s p e c t  to the b as e  of th e insul ar 
s l op e  as  c on t inen t a l  coas ta l s t at e s  wou l d  have w i th r e s p e c t  to the 
b a s e o f  the c ont inen t a l  s l op e . I n  the c a s e  o f  i s l and dep enden c i e s  
i n  t h e  d e e p  o c e ans , t h e  nat i ons  m i ght  cons i de r  r e l a t i ng the wi dth 
of the b ound ary z one to s uch fac tors  as  the s i ze or p opul at ion of 
the i s l and , a l though the s imp l e s t and p rob ab l y  the mo s t  equi tab l e  
app r o ach w ou l d b e  t o  us e for  al l i s l ands the s ame cr i t e r i a  for  
b oundar i e s  an d b oundary z ones  as fo r cont inen t s . 

W i th r e s p e c t  t o  deep o c e an archip e l ag i c  nati ons , th e i r  de gree 
of t e r r i t o r i a l  cont inui ty on th e s e a b o t t om wou l d  dep end en t i r e ly 
on t h e  w i dth o f  the b oundary z one adop t e d . Ag ain , as in the cas e 
o f  the s ma l l o ce an b a s ins , the adop t i on o f  a b oundary z one o f  suf ­
f i c i ent w i dth w ou l d  un i fy the t e r r i t o ry o f  al l e x i s t ing arch ip e l ag i c  
na t i ons . 

A l t e rn a t ive l y  t o  th e b as e - o f - s l op e - b oun dary - z one formu l a  pre ­
s en t e d  ab ove and outl ined in p r ev i ous N a t i onal Pe trol eum C o un c i l  
rep o r t s , i t  i s  s a i d  th at  a " deve lop ing con s en s us " o f  na t i ons is  now 
in f av o r  o f  de f ining the outer  l im i t  o f  coas t a l  s t ate  j ur i s d i c t i on 
at ( 1 )  a l ine  2 0 0  n au t i c a l  mi l e s  s eaward o f  the b as e  l ine from 
wh i c h  the b r ea dth o f  the t e r r i t o r i a l  s e a  i s  me asured , o r , b eyond 
that l imi t , ( 2 )  the s e award edge o f  the con t i nental  mar g in , wh i ch ­
eve r i s  b r o ader  i n  a p ar t i cu l ar cas e .  I f  th i s  p ropo s a l  inde e d  has 
gene r a l  s upp o r t , the U . S . coul d accep t the prop o s al by s imp ly ap ­
p ly ing the b ound ary z one formu l a  r e c ommende d in th i s  r e p o r t  as an 
add i t i on t o  the min imum 2 0 0  mi l e  from s h o r e  provi s i on o f  th i s  al t e r ­
nat i ve p r op os a l . However , i f  the 2 0 0  n aut i ca l  mi l e s  from shore min ­
imum for mineral  r e s ource j ur i s di c t i on o f  coas t a l  s t a t e s  i s  adop t e d , 
i t  wou l d  appe ar pr e f e r ab l e  t o  ac comp l i sh th i s  b y  means o f  a b ound ­
ary z one  o f  approp r i at e  w i d th and t o  us e on ly the one , s imp l e , 
natur a l l y  b a s e d  formu l a  p r e s ent e d  here , wh i ch could  b e  appl i ed to a 
a l l  c o un tr i e s  a l i k e . *  

* Note : A b oundary z one o f  3 0 0  km wou l d  e s s e nt i al l y  me e t  the 
o b j e c t iv e s  o f  nar r ow mar g i n  coas t a l  s t a t e s  re garding i n t e r e s ts in 
an e conomi c r e s ource z one o ff the i r  co as t s . 

44 



Th e p r in c ip a l  di ffi cu l t i e s  wi th the 2 0 0  nau t i c al m i l e  p r op o s a l 
are ( 1) i t  wou l d  s ub s t i tute a mor e ar t i f i c i a l  b as i s for the natural 
b as i s  for the b o undary , ( 2 )  it  woul d invo lve prob lems r e s u l t ing 
from the nonun i form sys t ems of b a s e  l ine s curren t ly u s e d  by coas t a l  
count r i e s , an d w ou l d  b e  p ar t i cul ar ly di f f i cu l t  t o  app ly on co as t s  
w i th f a r  o ff s ho r e  i s l ands , ( 3) ins tead o f  a s i ng l e  s imp l e  formul a ,  
i t  woul d invo lve two , w i th the d i f f i cu l t i e s  of b o th ( a )  ac cur ate  
d i s t ance meas ureme n t  an d (b ) accurate d e f in i t i on o f  the  "margin" 
on the s e a  f l o or , ( 4 )  it  would be uns a t i s f ac to ry w i th r e s p e c t  to 
i s l ands on b r oad s h a l l ow water b anks , and ( 5 ) i t  woul d offer l e s s  
p romi s e  o f  a s imp l e  s at i s fac t o ry s o l u t i on o f  the p rob l ems o f  mar ­
g in a l  s e as an d arch ip e l a g i c  n at i ons . 

NATURE O F  COASTAL STATE JURI SDI CTI ON 

Res ource Jur i s d i c t ion 

S e award of th e t e r r i t o r i a l  s e a  an d in the area de s c r i b e d  in 
the previ ous s e c t ion · "Extent o f  C o as t a l  S t a t e  Jur i s d i c t i on , "  the 
exclus ive j ur i s d i c t ion of the c o as t a l  s t ate  shou l d  be l im i t e d  to 
e conomi c inter e s t s  and shoul d en t a i l n o  t e rr i to r i al int e r e s t s  as 
s u ch . Thus th e c o a s t a l  s t ate  w ou l d  have j ur i s d i c t i on over the e x ­
p l o r a t ion an d deve l opment o f  the mine r a l  r e s our c e s  of the s e ab e d  
o f  t h a t  are a . Unde r thi s e x c l us ive m i n e r a l  r e s our ce j ur i s d i c t i on ,  
the co as t a l  s t a t e  woul d de c i de wh e th e r  t o  p e rmi t exp l or a t i on for 
deve l opmen t of o c e an p e t ro l eum r e s ourc e s , who should b e  p e rmi t t e d  
and the t e rms o f  any such p e rmi s s i on .  

S t atus o f  Sup e r j acent Waters  

The  waters  o f  th e are a  con s t i tu t e  imp o r t an t  avenues  o f  s e a ­
b orne comme rce and are v i t a l  t o  t r ade among nat i ons . The s e  waters  
sho u l d  con t inue t o  r e t a i n  th e i r  ch arac t e r  as h i gh s e as for free dom 
of nav i g a t i on an d the adj acent c o as t a l  s ta t e  should  have no j ur i s ­
d i c t i on ove r  ves s e l s exer c i s ing h i gh s e as free doms in s uch waters  
excep t in the l im i t e d  eme rgency c i r cums t ance s provide d  for in Chap ­
t e r  Thr e e  and P a r t  I I  o f  Chap t er  F our . 

I n t e gr i ty o f  I nv e s tments  

Th ere  w i l l  be  a need for a s t ab l e  inve s tmen t  c l ima t e  t o  p r o ­
v i de incent ives for  inve s t ors  t o  mak e ava i l ab l e  the vas t finan c i a l  
and t e chno l o g i ca l r e s ourc e s  wh i ch w i l l  b e  ne ce s s ary f o r  exp l orat i on 
and deve l opment o f  o c e an p e tro l eum r e s our ces  in the area  under the 
exclus ive e conomi c j ur i s di ct i on of the coas t a l  s t ate . W i thout such 
an i n cent ive and the inve s t or con f i dence wh i ch i t  wou l d  engender , 
i t  s e ems doub t fu l  that the s e  financ i a l r e s our c e s  w i l l  b e  made avai l ­
ab l e . Thus , i t  i s  o f  the g r e a te s t  imp or t ance  that a L aw o f  the 
S e a  C onven t i on p r ov i de that an agre eme n t  b e tween a c o as t a l  s ta t e  
and a for e i gn inve s t o r  o r  ope r a t o r  for  exp l o r a t i on and devel opment 
o f  o ce an p e t r o l eum r e s ource s in the area  be b inding upon the par t i e s  
according to i t s t e rms for the p e r i o d  s p e c i f i e d  in t h e  agreemen t . 
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Accommo dat ion o f  Us e s  

E xp e r i ence t o  date r e s p e c t in g  dive r s e  u s e s  o f  o c e an s p ace does  
n o t  s ug ge s t that  s e r i ous incompa t i b i l i ty o r  confl i c t  wi l l  o c cur 
among them . None the l e s s , the N a t i onal P e t ro l eum C o un c i l  re i t e r a t e s  
i t s vi ew t h a t  any l aw fu l  us e o f  o c e an s p ace mus t b e  conduc t e d  com ­
p at ib l y  and w i th due re gard for o th e r  l awful us e s  in the are a . As 
te chno l o gy advances  and more  o c e an us e s  are introduce d ,  o c e an s pace 
wi l l  b e  s ub j e c t e d  t o  b o th mo r e  i n t ens ive and extens ive a c t i v i t i e s . 
Th e prob l em w i l l  b e  t o  harmon i z e  the s e  a c t i v i t i e s  one wi th an o th e r  
and thus p e rmi t a l l  to  b e  app rop r i at e l y accommoda ted . 

Among the more imp o r tan t  current u s e s  o f  o ce an space  are : 

• Ae s th e t i cs 

• C ommun i cat ions  inc luding s ubmar ine c ab l e s  

• F i s h ing 

• Mar i cul ture 

• Mine r a l  r e s ource exp l o i t a t i on - - hydrocarb ons  and ha rd 
mineral s 

• N a t i on a l  de fens e 

• Navi g a t ion 

• Re c r e a t i on 

• S and and grave l e x t r ac t i on 

• S c i en t i f i c  re s e ar ch 

• T i da l  ene rgy 

• Trans p o r t a t i on fac i l i t i e s  s uch as de epwat e r  termin a l s  

• Un de rwa t e r  p e t r o l e um gathe r ing and t runk p ip e l ine s 

• Un de rwater  s to r ag e . 

More u s e s  un der cons i de ra t i on for introduc t i on are : 

• N uc l e ar ene rgy generat ing p l an t s  

• A i rp o r t s  

• Und e rwat e r and f l o a t in g  h ab i t at s . 

A new L aw o f  the S e a  C onven t i on shoul d include p r ov i s i ons for 
deve l op in g  int e rna t i ona l s t andards and cr i t e r i a  by an app r op r i a te  
exp e r t  commi s s i on to be  emp l oye d · in harmon i z ing us e s  of  o c e an s pace 
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w i th in th e area  s e award o f  the t e r r i t o r i a l  s e a  but s ub j e c t  to the 
e conom i c  j ur i s d i c t i on o f  the coas t al s t a t e . Deve l opmen t  o f  the s e  
cr i t e r i a  should  invo lve c l o s e  coop e r a t i on and consul tat i on w i th 
coas ta l s t a t e s  p ar ty t o  the Conve n t i on . 

I n  the event o f  confl i c t  among us e rs o f  o c e an space  in the area  
con s i de r e d  i n  th i s  s e c t i on and wh i ch invo l ve s  r i ghts  and ob l i g a t i ons 
und e r  the Conven t i on o r  under gene r a l  rul e s  o f  internat i on a l  l aw ,  
the us e r s  s houl d b e  autho r i z e d  to r e s o r t  t o  the disputes  s e t t l emen t 
pro c e dures  an d i ns t i tu t i ons  recommended in Chap te r  F ive o f  th i s  re ­
po r t  for i n c l us i on in the Conven t i on . 

S a f e ty an d P o l l u t i on Con tro l S t andards 

The N a t i on a l  P e t r o l eum Counc i l  r e a f f i rms i t s  v i ew that un i fo rm 
de s i gn and cons truc t i on s tandards concerned w i th p e r formance  o f  
mob i l e o ff s ho re dr i l l ing un i t s  and f i x e d  p l at forms w i th the ob j e c ­
t iv e s  o f  s afe ty o f  op e r a t i on and envi ronmen t a l  p r o t e c t i on should b e  
in t e rn a t i ona l l y  deve l op e d  and agre e d .  The s e  s tandards s h o u l d  b e  
deve l op e d  and a g r e e d  upon fo r condi t i ons under  wh i ch the mob i l e  r i g s  
and f i x e d  p l a t fo rm w i l l  b e  u t i l i z e d .  

Wi thin i ts a r e a  o f  e conom i c  j ur i s d i c t i on , the co a s t a l  s t ate  
s h ou l d  b e  au tho r i z e d  by the C onven t i on t o  enforce  the s e  internat i o n ­
a l l y  a g r e e d  s t andards r e s p e c t ing exp l o r a t i on and produc ing op e r a ­
t i ons . *  

App l i c a t ion o f  D i s p u t e s  S e t t l ement P r o c e dures  

E xp e r i ence  s ug g e s t s that  even whe r e  intent i ons and r e l a t i ons 
ar e g o o d , di ffe rences  are l i k e ly t o  ar i s e  b e tween tho s e  autho r i z e d  
t o  c ondu c t  mine r a l  deve l opmen t a c t ivi t i e s  and the autho r i z ing b o dy . 
Th i s  conclus i on in n o  way s ugg e s ts  wh e r e  fau l t  may l i e  in a p ar t i c ­
u l a r  cas e ; r a th e r  i t  s t a t e s  a we l l - known fac t .  Thus i t  i s  o f  the 
g r e a te s t  imp o r t ance  that if the r e  i s  to  be a new L aw o f  the S e a  Con ­
vent i on , i t  provide  a p e ac e fu l , comp u l s ory and ob j e c t ive means o f  
r e s o lving d i s p ut e s - - w i thout d i s rup t ing mine ral  deve l opment and ma ­
r ine ves s e l  t r ans p o r t . 

Acc o r d ing ly , mineral  r e s ource d i s p u t e s  b e tween a fore i gn in ­
ve s t o r  o r  ope r a t o r  and a c o as t a l  s t ate  wh i ch i s  p ar ty t o  the C on ­
ven t i on s h ou l d  b e  re s o lved under the d i spute s s e t t l emen t p r o c e dures 
r e c ommende d in Ch ap te r  F ive of th i s  rep o r t  for inc lus i on in th e Con ­
ven t i on . Such di s p u t e s  inc l ude tho s e  re l at ing t o  mineral  res our ce 
e xp l o ra t ion or p r o duc t i on in the are a , wh i ch h as b e en autho r i z e d  by 
the c o a s t a l  s ta t e  and invo lving p r ov i s i ons  of the C onvent i on , r e gu ­
l a t i ons i s s ue d  purs uant t o  i t , o th e r  ap p l i c ab l e  convent i ona l l aw ,  or 
gene r a l  p r incip l e s  of in t e rnat i on a l  l aw .  

* Note : F o r  fu l l  di s cus s i on o f  th i s  mat ter , s e e  the s e c t i on in 
Chap t e r  F our , P a r t  I I  on " S e ab e d  Exp l o r a t i on and P roduc t i on F ac i l ­
i t i e s  an d De epw a t e r  T e rminal s . "  
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Revenue Sharing 

The Nat ional  P e t ro l eum C o unc i l  recogn i z e s  th at  the que s t i on of 
revenue s h ar ing f rom the area  w i th in coas t a l  s t ate j ur i s d i c t i on is  
for s t at e s , p ar ty to the C onvent i on ,  to  d e c i d e . C e r t a i n  d i f f i cu l t  
p r ac t i ca l  p r ob l ems are p r e s en t e d  i n  cons i der ing revenue sharing . 
The w i de ly d i ve r s e mine ral  t axa t i on me thods now app l i e d  by  var i ous 
co as t a l  s t a t e s  w ou l d  make i t  d i f f i cu l t  inde e d  to devi s e  an eq u i t ab l e  
revenue s har in g  formu l a  o f  gene r a l  app l i c at i on . F o r  examp l e , taxa ­
t i on by  th e  Un i te d  S t at e s  r e sp e c t ing i t s o ffshore l e a s e s  o ccurs 
l ar g e l y  in the form o f  a l a rge fron t - end b onus w i th comp arat ive ly 
smal l s ub s e quent p ayments  on p r o duct ion . O th e r  n a t i ons , in contras t ,  
co l l e c t  l i t t l e  o� no fron t - end b onus , b u t  r e ly heavi ly on pro duc ­
t i on - � de r ived taxes and royal ty p aymen t s . Such divers e a pproaches  
t o  t axa t i on wou l d  b e  di ff i cul t , i f  not  i mp o s s ib l e , to  reconc i l e  
e qu i t ab ly i n  a general ly app l i cab l e  t r e a ty p rovi s i on fo r revenue 
s h ar i ng . Th e ve ry d i f f i cu l ty of a t t emp t ing to do so could l e a d  to 
accep t ance  of adde d f inan c i a l  b urdens as  a s imp l i fying s o l u t i on de ­
s p i te  in tent i ons o th e rw i s e  wh en cons i de r a t i on o f  the m a t t e r  had b e en 
in i t i a t e d . 

I n  any event , i f  revenue shar ing by  coas t a l  s t a t e s  from nineral  
op e r a t i ons  in  the  are a w e r e  t o  be  accep t e d , i t  should not  cons t i tute 
an addi t i on a l  burden up on the op e r a t i on , but s h oul d be  made avai l ab l e  
from tho s e  revenue s th a t  accrue t o  the coas t a l  s t a te  from such ope r ­
a t i ons . And , mos t imp o r t an t ly , revenue shar ing s h ou l d  b e  an ob l i ­
g a t i on o f  a l l  c o as t a l  s t at e s  on a b as i s  o f  equa l i ty an d n o t  l im i t e d  
t o  any p ar t i cu l a r  c a teg ory o f  coas tal  s t a t e s . 

AREA SEAWARD O F  COASTAL STATE JURI SD I CT I ON 

As ind i c a t e d  in the p r e v i ous ch ap t e r , the r e l a t ive amoun t o f  
p r o duc ib l e  p e t ro l eum r e s ource s e s t imat e d  to b e  p r e s en t under the 
deep s e ab e d  b eyond c oas t a l  s t ate  j ur i s d i c t i on is sma l l . Howeve r ,  
e ven a smal l p ercentage  o f  a large  quan t i ty can b e  s i gn i f i cant . 
Furthermor e ,  as t im e  p ro g re s s e s  and th e more  e as i ly l o c ated on shore  
and s h a l l ow water  p e t ro l e um res our c e s  o f  the  world  are  p r o duce d and 
c on s umed , the p e t r o l eum p o t en t i al of the deep s e ab e d  w i l l  b e come 
incr e as ingly  imp o r t an t . Th e r e fo r e , the Na t i onal Pe t r o l e um Coun c i l  
b e l i e ve s  th at  equ i t ab l e  an d r a t iDnal t r e a ty ar rang ement s f o r  the 
exp l or a t i on and p ro duc t i on of p e t r o l e um and o th e r  mineral  res ources  
of  the s e ab e d  b eyond c o as t a l  s t a t e  j ur i s d i c t i on shoul d b e  an integ ral 
p ar t  of th e for th c oming Law o f  the Sea C onvent i on . 

Nature o f  I n t e rn a t i onal  S e ab e d  Re s ource Autho r i ty 

P re s umab ly , s om e  type o f  i n t e rnat i onal  s e ab e d r e s our c e  auth o r i ty 
r e s p ons ib l e  for s e ab e d  min e r a l s  in the area  b eyond coas t a l  s t ate  j u ­
r i s d i c t i on w i l l  b e  inc luded in  the C onven t i on b e ing nego t i ated  at  the 
Th i rd Un i t e d  Nat i ons  L aw o f  th e S e a  Conference . Such an autho r i ty 
s h ou l d  b e  o rgan i z at i on a l l y  s imp l e , and the p rovi s i ons g overn ing i t s  
c r e a t i on and op e r a t i ons  s h ou l d  contain adequat e p r ov i s i ons again s t  
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d i s cr im in a t o ry and arb i trary t r e atment . Th e r e  shou l d  a l s o  b e  p r o ­
vi s i ons  for  th e p r o te c t i on o f  inve s tmen t s  and for  th e b inding e f f e c t  
o f  agreemen t s  w i th t h e  author i ty . The C onven t i on shou l d  d e f i ne the 
p owe r s , dut i e s  an d r e s p ons ib i l i t ie s  o f  the autho r i ty an d p r ov i de 
for app r op r i ate  r ep r e s en t a t i on by  the vari ous con cerned i n t e re s t s 
ir.vo lved i n  i t s organs  and a c t i vi t i e s . D i sputes  ar i s ing from s e a ­
b e d  r e s ource a c t iv i t i e s shou l d  b e  r e s o l ved i n  acco rdance  w i th the 
r e commendat i ons  in Chap t e r  F ive of th i s  report . 

Th e author i ty should  b e  an admin i s t r a t ive organi z a t i on r e s p on ­
s ib l e  f o r  arrang ing for  th e encourag ement o f  mineral  r e s ource deve l ­
opmen t . Under n o  c i rcum s t ance s s h oul d i t  b e  a l l owed t o  c l aim for  
i t s e l f  the  owne r s h i p  o f  any of  the s e  mineral  r e s ource s , nor  shoul d 
i t  h av e  any r i gh t  t o  con t r o l  r a t e s  o f  p r o duc t i on , fix p r i c e s  o r  make 
mar k e t  a l l o c a t i ons . 

R i gh t s  of Ac c e s s  t o  Mine r a l  Re s ources  

Acc e s s  to  the s e ab e d  min e r a l  r e s our c e s  b eyond coas t a l  s t ate  
j ur i s d i c t i on shoui d  be  made ava i l ab l e  by  the  author i ty pursuan t  t o  
the C onven t i on t o  a l l  qua l i f i e d  o rgan i z at i ons , including p r i vate , 
commer c i al comp an i e s or group s o f  comp an i e s , as we l l  as to  s t a t e s  
wh i ch r a t i fy t h e  C onven t i on . The r e  shou l d  b e  no d i s c r imina t i on 
among o r  b e twe en s uch c omp an i e s  and s t at e s , ac c e s s b e ing on an 
equal b as i s t o  al l wh o qual i fy b o th t e chn i cal ly and f inanc i a l ly , 
nor  s h o u l d  the auth or i ty e n t e r  into  e xp l o r a t i on and p r o du c t i on of 
mine r a l  r e s ources  e i th e r  d i r e c t ly or ind i r e c t ly through o thers . 

Terms an d C ondi t i ons o f  Arrang eme n t  for  Re cove ry of Mine r a l  Res ources  

Any t r e aty p r ov i s i ons an d th e de t a i l e d  regu l a t i ons  wh i ch are 
e n a c t e d  t o  con tr o l  the arrangements  g overn i ng the deve l opmen t  o f  
s e ab e d mine r a l  r e s our c e s  b ey ond c o a s t al s t ate  j ur i s d i c t i on should  
have as  the i r  p r imary g o a l  the enc our ag ement of the  exp l o r a t i on , 
di s covery an d p r o duct i on o f  th e s e  r e s our c e s  w i th due c on c e rn for 
env i ronme n t a l  p r o t e c t i on in th e are a . Ar rangemen t s  mus t be in the 
f o rm o f  f i rm agre emen t s  b e twe en the author i ty and the pr ivate com ­
p any o r  comp an i e s  involve d , o r  b e twe en the autho r i ty and the s t ate 
invo l ve d . Such ag reemen ts  shou l d  be b ind ing in accor dance  w i th 
the i r  t e rms for  th e e xp l o r at i on and exc lus ive r i ght t o  p r o duce in 
a g iven are a , and for  a s p e c i f i e d  p e r i o d  or p e r i ods o f  t ime . The s e  
ag r e emen ts  should  p r ov i de for s e cur i ty o f  tenure , p ro t e c t i on agains t 
un i l a t e r a l rev i s i on ,  v o l un t ary r e l inqui s hme n t , p r o t e c t i on in c a s e  
o f  force majeure , an d the s e t t l ement o f  di sputes  ar i s ing out o f  p e r ­
forman c e  o f  s uch ag re emen t s  as  r e c ommende d in Chap t e r  F ive o f  th i s  
rep o r t . They s h o u l d  p r ov i de for  annual work expendi t ur e s  a s  the 
only f inanc i a l  r e q u i r emen t for  ob t a ining  exclus ive r i gh t s  to p ro ­
duce . Once commerc i a l  p r o duc ing op e r a t i ons h ave b e gun , s ome shar ing 
of th at  p ar t  o f  th e f inan c i al value of the p ro duc e d  m i n e r a l  wh i ch 
e x c e e ds the co s t s o f  exp lor ing and p r o duc ing shoul d b e  r e c e ived by 
the au tho r i ty p ro v i d e d  that th i s  doe s  not  r e s u l t in do ub l e  taxa t i on 
by the autho r i ty an d any s t ate . The s h are invo lved shou l d  b e  s e t  at 
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a leve l that does  n o t  di s courag e op e r a t i ons  b e c aus e on ly i f  the s e  
m i n e r a l  r e s our c e s  are d i s cove r e d  and p r o duced w i l l  they b e  avai l ab l e  
t o  th e b ene fi t o f  the wo r l d  commun i ty .  

F inan c i al Ob l i g a t i ons 

D e t e rmina t i o n  of s haring from mineral  r e covery for the deep 
o c e an area  w i l l  b e  f o r  s t ates  p a r ty t o  the Conven t i on . I n  mak ing 
that d e t e rmina t i on , s t a t e s  s houl d p r ovide for a p a t tern wh i ch w i l l  
encourage inve s tmen t and deve l opment o f  th e s e  r e s ource s . Such a 
p a t t e rn s hould  r e c o gn i z e  th e e s s en t i a l  requi r ement fo r th e inve s t or 
t o  be ab l e  t o  r e cove r the i nves tment and e arn a rate of re turn com­
men s ur a t e  w i th the e x t r eme r i s k  invo lved i n  op e r a t ing under unknown 
an d hos t i l e  cond i t i ons . I t  shou l d  a l s o b e  e qua ted  to a rate  o f  
f i n an c i a l  re turn wh i ch w ou l d  encourage product i on rather than b e  
imp o s e d  a s  an exac t i on on the vo l ume o f  p ro duc t i on wh i ch woul d di s ­
c o�rage i nves tmen t an d p r o duc t i on an d ther eby tend to incre a s e  
wo r l dw i de consumer cos ts . I n  imp lemen t ing s uch a s ys tem ,  the Na ­
t i on a l  P e t r o l eum C ounc i l  s t r ongly urg e s  that the finan c i a l  ob l i g a ­
t i on i n  the cas e o f  a p r ivate op e r a tor b e  only from i t  t o  i t s  spon ­
s o r i ng s t ate  and , o f  cours e ,  cons i s tent  wi th that s t ate ' s  gene r a l  
t axa t i on l aws . T h e  l at t e r  wou l d  b e  s o l e l y  r e s p ons ib le  f o r  the ob ­
l i g at ion t o  the i n t e rna t i on a l  autho r i ty .  

S t a t e  Spons o r s h i p  

Wh i l e  i t  i s  imp o r t an t  t h a t  agreemen t s  s h oul d b e  concluded di ­
r e c t ly w i th the p r ivate  c omp an i e s i nvo lved in mineral  r e s ource de ­
ve l opmen t , i t  i s  al s o  imp o r t an t  th at s uch c omp an i e s b e  spon s o r e d  
by  s ta t e s  w i th wh i ch they have s ub s t an t i a l  e conom i c  conne c t i ons . 
I n  s uch ins tances  the s t a t e s  s houl d , among o th e r  things , p r ov i de as ­
s ur ances  t o  th e auth o r i ty that the spon s o r ed comp an i e s  are f inan ­
c i a l ly an d t e chn i c a l ly comp e tent t o  engag e in the expl o r at i on for  
and p roduc t i on of  mine r a l s  and to comp ly w i th the  terms of the  
agreemen t . 
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Chap t e r  Thr e e  

MARINE TRANSPORTAT I ON 

The e conom i c  we l l - b e ing o f  na t i ons  i s  extreme ly s en s i t ive to 
the avai l ab i l i ty and c o s t  of ene rgy . E conomi c growth can b e  
s ev e r e l y  affect ed b y  v i rt ue o f  an uns t ab l e  energy c l imat e .  Whi l e 
ma r i ne t r ans p o r t at i on does  n o t  affect  t h e  raw ma t e r i a l  co s t  o f  
en ergy , i t  do e s  cont r ibut e s i gn i fi cant ly t o  the final  co s t  t o  th e 
c o n s ume r .  The p a s t  decade has s e en the  imp act  that mar ine tran s ­
p o r t at i on has  had on the  wor l d  e c onomy . As suming t ransp o r t a t i on 
i n  v e s s e l s  o f  comp arab l e  s i z e ,  higher fr e ig ht r a t e s  and s hip  op e r ­
a t i ng co s t s  h ave c ont r i but e d  s i gni fi cant ly t o  t h e  s harp ly r i s ing 
c o s t s  of p e t r o l eum . The down s t r eam e ffe c t  of incre a s e d  p et r o l eum 
co s t  has  b e e n  fe l t  by a l l  con s ume r s  inc luding thos e in indus t ry , 
ag r i cu l ture and g ove rnment .  I t  i s  app arent that  the e conom i c  we l ­
fare  o f  n a t i ons w i l l  b e  w e l l - s erv e d  by ensuring that mar ine t rans ­
p or t a t i on i s  no t s ubj e c t e d  to un due re s t r i ct ions wh i ch wou l d  add 
unne c e s s a r i l y  to the de l ivered co s t  o f  p e t ro l e um . * 

F o r  examp l e , den i a l  o f  the r ight o f  un imp e de d  p as s ag e  through 
the p r i n c i p a l  s t r a i t s  u s e d  f o r  int erna t i ona l t r ans i t  woul d  r e s u l t  
i n  s ev e r e  e conomi c cons e quenc e s . t  I f  commerc i a l  sh ipments  i n  o r  
ou t o f  the Medi t er r an e an S e a  coul d b e  ha l te d  arb i trari ly by  a 
s t r a i t  s t at e , s e r i ous di s rup t i on would r e s u l t  t o  the e conom i e s  o f  
b o t h  exp ort ing and imp ort ing s t a t e s  dep endent on th i s  route  fo r 
t r ade . 

The comp e l l ing r ea s ons i n  supp o r t  o f  the  v i ews  exp re s s e d in 
th i s  chap t e r  h av e  b e en c le ar l y  s t a t ed in ea r l i e r  NPC rep o r t s  an d 
no chang e in th e v iews and r e commendat i ons  inc lude d i n  tho s e  r e ­
p or t s  i s  sugge s t e d . + The Na t i on a l  P e t r o l eum Coun c i l  th ere fore 
r ep e a t s  the fo l l ow i ng r e c ommendat i ons  for  inclus ion in th e Law of 
the Sea Conve nt i on :  

* Note : As an examp l e  o f  the  imp o r t ance o f  main t a i n ing fre e ­
dom o f  navig a t i on and unimp e de d  p as s ag e  th rough s t ra i t s  i n  l imi t ing 
the co s t s  of de l i ve r e d  p e t r o l e um by t anke rs  to consumer s ,  the p er 
barre l co s t  o f  t r an s p o r t ing crude o i l  on a 2 5 0 , 000 deadwe i ght t on 
( DWT)  tanker fr om the  P e r s i an Gu l f  t o  t h e  U . S .  We s t  C o a s t  ( as s um ing 
t e rm i n a l  f ac i l i t i e s  ar e ava i l ab l e  to h and l e  s u ch ves s e l s ) , us ing 
the  S i ng ap ore  S t r a i t s  w ou l d  b e  $ 1. 10 p er barre l under e ar ly 19 7 5  
op e rat ing cos ts . Howeve r ,  i f  the  v e s s e l  wer e comp e l l e d  t o  us e the 
Ba s s  S t r a i t s  as an a l t e rn a t e  route , the p er b arre l co s t s  wou l d  
i n cr e a s e  t o  $ 1 . 3 7 ,  a 2 5  p ercent increas e .  

t F o r  iden t i f i c a t i on and de s cr ip t i on o f  pr incip a l  s tr a i t s  u s e d  
b y  t anke r s , s e e  NPC , Law of the Sea , May 19 7 3 ,  App end i x  F .  

* N P C , Law of the Sea , May 19 7 3  and Ocean Petroleum Re.sources- ­
An Interim Report , July 4 ,  1 9 7 4 . 
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• The f i r s t  of thes e r e c ommendat i ons  i s  fundame n t a l : Mer ­
chan t  v e s s e l s  eng ag ing in me r e  t r an s i t  thr ough s tr a i ts 
us e d  fo r i n t e rn at i ona l navi g a t i on mus t enj oy a r i ght o f  
un imp e d e d  p a s s ag e  p rov i de d  such ve s s e l s i n  trans i t  are in 
comp l i ance  wi th i nt e rnat i ona l l y  a g r e e d  s af e ty s t andards , 
i n c l uding s hip d e s ign and c ons t ruc t i on and p o l l ut i on p r e ­
ven t i on p r o v i s i on s , and i n t e rn a t i o na l ly agr e e d  s t andards 
de s igned to accommo date  o th er u s e s  in the area . *  

• The right o f  merchant ve s s e l s  e ngag ing in mere t r ans i t  
s hould b e  g e n e ra l ly app l i cab l e  i n  t e r r i t o r i a l  wat e r s  s ub ­
j e c t  o f  cour s e  t o  the comp l i ance  o f  thos e ve s s e l s  w i t h  the 
s ame s t andards a s  t h o s e  app l i cab l e  to s uch ve s s e l s  in 
s tr a i t s  u s ed f or in t e rnat i onal nav i g at i on . * 

• I n  wa t e r s  s e award o f  the  t e rr i t or i a l  s e a  includ ing tho s e 
o f  the a r e a  i n  wh i c h  the co a s t a l  s t a t e  exe r c i s e s  l im i t e d  
r e s ource j ur i s d i c t i on ,  t h e  p re s ent charac t e r  o f  t h e  waters 
a s  h i g h  s e a s  mu s t  b e  p r e s erved w i th cont inued free dom of 
nav i g a t i on . 

• Coas t a l  and s t r a i t  s t a t e s  shoul d b e  au tho r i z e d  by th e Con­
v en t i on to  take r ea s onab l e enf o r c ement act i on of a c i v i l 
natu r e  w i t h  r e sp e ct t o  v e s s e l s  not  i n  comp l i ance wi th in t e r ­
na t i ona l ly ag r e e d  " Ru l e s  o f  the  Ro ad" and t r a f f i c  rout ing 
s cheme s in l imi t e d  ar ea s in the  w a t e r s  adj acent to the i r  
c o as t s . The L aw o f  the S e a  Convent i on s hou l d  e s t ab l i s h  the 
re spons i b i l i ty of c o a s t a l  and s t r a i t  s t a t e s , supp l ement ary 
to the b a s i c  j ur i s d i ct i on o f  the f l ag s t a t e , to enforce  
t he i nt e rnat i ona l ly ag r e e d  nav i g at i on s t andards . The  int e r ­
e s t s  o f  a l l s t a t e s  in fr eedom of nav i gat i on ,  howeve r ,  re ­
qu i r e  t h a t  p romp t  p r o c e dures  b e  ag r e e d  up on s o  as  t o  p e rmi t 
t h e  imm ed i at e  r e l e a s e  o f  a v e s s e l  up on prov i s i on o f  app rop r i ­
a t e  g uaran t e e s  t o  c omp ly wi th a p r op e r ly adj udi cat e d  order  
enf or c ing such i n t e rnat i ona l ly ag r e e d  s t andards . I n  the  
v i e w  o f  the  N a t ional  P e t r o l e um C o un c i l ,  such d i spu t e s  should  
b e  s e t t l ed in  acco rdan c e  wi th  t h e  d i spute  s e t t l ement p r o ­
c e dur e s  t o  b e  p rov ided f o r  in t h e  Law o f  the S e a  Conven t i on 
( s e e  Chap t e r  F i ve ) . And in a c a s e in whi ch i t  i s  f ound 
under  tho s e  pro c e dur e s  t hat  a c o a s t a l  o r  s tr a i t  s t a t e , in 
exe r c i s ing t h i s  l imi t ed enforcement j ur i s d i ct ion agains t a 
v e s s e l , a c t e d  arb i t rar i ly o r  wi t h out r e a s onab l e  c au s e ,  the 
ve s s e l  own e r  o r  cargo owne r wou l d  b e  ent i t l e d t o  damage s 
for any inj ury r e s u l t ing from s u ch exer c i s e . 

• Wha tever g e ne r a l  p ro v i s i ons  o f  a L aw o f  the S e a  C onvent i on 
m ig ht b e  a dop t ed regarding the  s t atus  o f  arch i p e l a g i c  
wa t er s , t h e  r i g ht of nav i g a t i on as  de s cr ib e d  her e in s ho u l d  

* Note: C e r t i f i ca t i on o f  comp l i an c e  w i t h  such s t andards and 
p ro v i s i ons  w i l l  b e  han d l e d  by the s t at e o f  the f l ag in conne c t i on 
wi th i t s l i c ens ing o f  a v e s s e l .  S t r a i t  s t a t e s  w i l l  thus have no 
author i ty to in s p e c t  a ve s s e l  mer e ly t o  d e t e rmine such comp l i ance . 
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b e  app l i cab l e  t o  mer chant s h ipp ing t r ans i t i ng archipe lagoes . 
Such t rans i t  wou l d  only invo lve movement thr ough the ar ch i ­
p e l ag o  f o r  the purp o s e o f  reaching po i n t s  b eyond . 

The L aw o f  th e Sea C o nven t i on s hou l d  t ak e  account o f  the p ar ­
t i cu l ar int e r e s t s  o f  co a s t a l  and s tr a i t  s t a t e s  in the s af e ty o f  
nav i g a t i o n  a n d  t h e  p r ob l em o f  p o l lut i on in unu s ua l ly cong e s te d  
co a s t a l  wa t e r s . C e r t a i n  s t r a i t s  heavi ly u s e d  b y  mer chant s hipp ing 
ar e i l l u s trat ive of s uc h  i nt er e s t s  o f  the adj acent s t a t e s . In  such 
s i tuat i ons , the C o nven t i on could provide for t he e s t ab l i s hment of 
r e g i on a l  comm i s s i ons  comp r i s e d of c o a s t a l  s t a t e s  f l anking the area  
and o t h e r  n a t i ons h av ing an  inter e s t  i n  nav i g at i on of  tho s e  water s . 
The s e  comm i s s i ons  cou l d  dev e l op , and p r op o s e  for app rov a l  through 
the  p r o c e dur e s  of the I n t e r - G ove rnmen t a l  Mar i t ime Consul t a t ive 
Org an i z at i on ( I MC O ) , internat i on a l  regul a t i ons r e l a t ing to nav i g a ­
t i o n a l  s a fe ty an d p o l lut i o n  p revent i on .  ( F or comp re hens ive t r e a t ­
ment o f  v e s s e l  s ource p o l lut i on and i t s  p reven t i on ,  s e e  Chap t e r  
Four) . 

I f  t h e  int erna t i on a l  commun i ty cann o t  r e s o lve i t s  d i fferences  
thr o ugh internat i ona l ly agreed s t andards , it  s e ems c e r t a in that 
c o as t a l  and s t r a i t  s t a t e s  w i l l  incr e a s ingly r e s ort to incons i s tent  
an d i r r e conc i l ab l e  un i l a t e r a l  a c t ions . The  dang er  o f  such un i l a t ­
e r a l  a c t i ons i s  t h en very r e al - - t he cons e quence s o f  f a i lure t o  
a c h i eve int ernat i o na l ly agr e e d  s t andards are obvi ous , and the n e e d  
f o r  a g r e ement i s  c omp e l l ing . 
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Chap t e r  Four 

P ROTECT I ON O F  THE MARINE ENVI RONMENT 

PART I :  MARI NE POLLUT I ON - - SOURCE S ,  K I N DS , CLEANUP AND E NVI RON ­
MENTAL I MPAC T 

Wh i l e  mo s t  L aw o f  the  S e a  Conference p ropo s al s  are couched in 
t e rms of 's t a t e s ' r i gh t s , nat i onal  s o ve r i gn ty , b oundar i e s , zone s , 
free doms and u s e s , on e s ho u l d  not  l o s e  s i ght o f  the fa c t  that the 
o ce an , wh i ch cons t i tu t e s  ab out 71 p er cent of the e a rth ' s  surface , 
i s  a v i  t a l  s ubun i t  o f  the  en t i r e  g l ob a l  b i o sphe r e . The .comp l e x  
o c ean i c  e c o s y s tem whi ch cons t i tu t e s  t h e  marin e envi ronment i s  un ­
que s t i o nab ly a fundame n t a l  s e gmen t  o f  the  t o t a l  o f  man ' s  l i fe su s ­
t a i n in g  envi ronmen t . 

The Nat i onal  P e t ro l eum Counc i l  s ubmi ts  tha t mar ine po l lu t i o n 
p rob l ems , l i ke the s e as t o  whi ch they re l a t e , t rave rs e  t e r r i t o r i a l  
b o undar i e s  and l e g a l  concepts o f  n a t i on a l  s overe i gn ty . I t  i s  there ­
fore p a r t i cu l a rly approp r i at e  tha t thes e prob l ems b e  s ub j e c t e d  to 
i n t e rna t i on a l  s o l ut i ons . 

SOURC E S  AND KI NDS O F  MARI NE POLLUT I ON 

A Un i t ed Nat i ons C o nfe rence has d e f i n e d  "mar ine p o l lut i on" as : 

. • •  the introduct i on by man , d i r e c t ly o r  indi r e c t ly , o f  
s ub s t an c e s  o r  ene r gy into  t h e  mar i ne env i r onmen t  ( in ­
c l ud ing e s tuar i e s )  r e su l t ing in such de l e t e r i ous  e f f e c t s  
as h arm t o  l iving r e s ource s ,  h a z ards t o  human h e a l th , 
h indran c e  to mar ine act ivi t i e s  i n c lud ing f i shing , im­
p a i rment o f  qua l i ty for us e of s e a  wa t er , and reduc t ion 
of  amen i t i es . *  

Mar ine po l lut i on ,  a s  thus de fine d ,  has many so urce s .  The s e  
inc l ude var i ous land-b a s e d  act i vi t i es , ve s s e l s  o f  a l l  s i z e s  and 
typ es , offshore  t e rm i n a l  and re l at e d  s to r age and transp o r t a t i on 
faci l i t i e s , s e ab e d  re s o urce s exp l or a t i on and deve l opmen t , and s e a ­
b e d  s c i en t i f i c  r e s e ar c h . I f  ma rine  p o l l u t i o n  we re mo r e  b r o adly 
def ine d ,  e arthquak e s  and o ther  natura l phenomena inc l ud ing natura l 
o i l  s e epage s would b e  cons i de r e d  s i gn i fi c ant con t r ibut ing facto r s . 

A l tho ugh l and - b a s e d  a c t i v i t i e s  cons t i tu t e  the  greate s �  s ource 
o f  mar ine o i l  p o l lut i on - - accoun t ing fo r app r o x imat e ly 5 5  p e rcent 
a c c o r d in g  t o  a r e c e nt autho r i t a t ive e s t imat e ( s e e  Tab l e  16 ) - - the i r  

* " Gene r a l  P r i nc ip l e s  for As s e s sment and Contro l o f  Marine 
P o l lu t i on , "  p r op o s ed by  I WGMP , Novemb e r  19 7 1 ,  and endo r s e d  by 19 7 2  
S t o ckh o l m  Conf erence on t h e  Human Env i r onment (U . N .  Do c .  A/ CONF . 
4 8/ 14 , Annex I I I ) . 
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TABLE 1 6  

SOURCES O F  OCEAN PETROLEUM POLLUTANTS 

Source 

Petroleum Pollutants 

(MB/D) Percent of Total 

Land-based Activities 67 54 

All  Vessel Activities 43 35 

Natural Seeps 1 2  1 0  

Offshore Production < 2  

Total 124 100 

Source: N ational Academy of Sciences, Petroleum in the Marine Environment, January 1 975. Based on data from 
Table 1 -5, p. 6. 

regu l a t i on i s  p r imari l y  a nat i on a l  r e spons ib i l i ty b eyond th e man = 
da t e  o f  the  Law o f  the  S e a  C o n fe rence . I t  i s , howeve r , re commende d 
tha t t h e  C o nvent i on i n c l ude a p rovi s i on a l ong the l ine s o f  the I n t e r ­
na t i ona l Wo rking Group on Mar ine  P o l lut i on ( IWGMP ) P r inc ip l e  N o . 1 7  
t o  the e f fe c t that : 

[A ] C o a s t a l  S t a t e  • • •  has the  r e s p on s ib i l i ty t o  pro t e c t  
adj a c en t  are as o f  t he envi ronme nt from damage that 
may r e s u l t  from act iv i t i e s w i t h i n  i t s  t e r r i t o ry .  

S i nc e  the  o ccurrence o f  marine p o l lut i on from natur a l  phenomena 
is for th e mo s t  p art b eyond human contro l , and p o l l ut i on from 
s c i ent i fi c  r e s e a r ch i s  r e la t iv e l y  ins i gn i f i can t , th e s e  s ource s 
wi l l  no t b e  t r eat ed i n  de t a i l  in t h i s  r ep or t . 

The Nat i on a l  P e t r o l eum Coun c i l  i s  p a r t i cul arly cons c i ous  of 
the p r o b l ems of env i r onment a l  p r o t e c t i on inherent in the wo r ld ' s  
dependence on the  moveme nt o f  l ar g e  and i ncreas i ng quant i t i e s  o f  
p et r o l eum b y  s e a , as  we l l  a s  t h e  i nc r ea s i ng p e rcentage o f  p et ro l eum 
p r o duct i on furn i shed by o ffsho re  p r o duc ing fac i l i t i e s . 

The k i nd s  o f  marine p o l lu t i on up on wh ich t h i s  repo r t  concen ­
trate s are  tho s e  wh i ch d i re ct ly p er t a i n  t o  the p e t r o l eum indus try . 
Th e s e  p ri n c ip a l l y  re l at e t o  mar ine t r ansp o r tat i on and o ff s ho r e  
p r o duc t i on wh i ch invo l ve e i ther  acc i de n t a l  o r  op era t i on a l  d i s charg e s  
o f  po l l utant s i n t o  the  s ea . T h e s e  p o l l u t an t s  may b e  group e d  i n t o  
four gen e r a l  catego r i e s : ( 1) o i l  and oi l y  mixtur e s , ( 2 )  h a z ardous 
p o l lut i ng s ub s t ance s , ( 3 )  s ewage and ( 4 ) garbage . 

I t  i s  e s t imat ed that  t he t o t a l  amoun t o f  o i l  p o l l u t an t s  intro ­
duce d  i nt o  the o c e an amoun t s  t o  o n ly 0 . 2 o f  1 p ercent o f  wor ldw i de 
da i ly p e t r o l eum c on s ump t i on .  From T ab l e  1 6 , i t  i s  app arent that 
ove r h a l f  of a l l  p e t r o l eum p o l l u t an t s  r e s ul ts  from l and - b a s e d  ac t i v ­
i t i e s , ab out one - third  o r i g in a t e s  from ve s s e l s , and on l y  1 pe rcent 
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o f  o c e an p e t r o l e um p o l lutan t s  i s  caus e d  by o f fihore produc t i on ac ­
t iv i t i e s . Ab out  s even t imes  more p o l l u t an t s  come from natural p e ­
tro l eum s e eps  than from d i r e c t  pr oduc ing op e r a t i ons . 

Whi l e  o c e an dump ing o f  po l lutan t s  i s  s ome t imes d i s cus s ed in 
the s ame context a s  the a c c iden t a l  and op e r a t i onal d i s charge s 
ana l y z e d  h e r e i n , dump ing i s  p r ima r i ly a l and- re l a t e d  act i v i ty . 
Acco r d i ng l y , i t  i s  r e c ommende d t hat i t  b e  t r e a t ed as  s uch and that 
the  C o n fe rence confi rm t h at it shou l d  be contro l l e d by coas t a l  s t a t e s  
in a c co r danc e  wi th the  19 7 2  Conven t ion o n  the  P r even t i on o f  Mar ine 
P o l l u t i on by Dump ing o f  Was t e s  and O t h er Mat t e r . In  th i s  r e gard , 
i t  i s  n o t e d  that t h e  Un i t ed S t a t e s  r a t i fi ed t h i s  Conven t i on dur ing 
19 7 3 ,  and h as adop t e d  imp l ement i ng l e g i s l a t i on and r e gu l a t i ons . 

Ves s e l s  

I t  has b e en e s t imat ed that o f  the  36 p ercent o f  mar ine o i l  
p o l lut i on cau s e d  b y  human act ivit i es o ff s ho re , mo re  than 9 6  p e r cent 
come s from ve s s e l s . *  In quan t i t a t i ve t e rms , us ing Tab l e  1 6 , on an 
ave rage d a i ly b as i s , abo ut 43 , 0 0 0  barr e l s  o f  o i l  re ach the oce an s  
from ve s s e l s . I n t ere s t i ngly , a l though o i l  s p i l l s  t end t o  r e c e i ve 
s e n s a t i ona l pub l i c ity , i t  i s  e s t ima t e d  that on an ave rage da i ly 
b as i s  only 6 , 0 0 0  barre l s , o r  ab out 14 p e r c e n t  o f  thi s t o t a l , are 
a t t r ibutab l e  t o  ve s s e l  c a s ua l t i e s . The b a l ance , o r  86 p e r cent , of 
ve s s e l  s ou rce o i l  p o l lu t i on r e s u l t s  fr om routine op e r a t i ons  o f  
ve s s e l s  s u c h  a s  c le an ing and deb a l l a s t ing t anks , bunker i ng and 
b i l ge d i s charge s .  

Op e r a t ional  D i s charg e s  

As a con s e quence o f  i n t ens ive e f for t s  o f  the internat i ona l 
p et r o l eum and s hipp ing indus t r i e s  and t h e  work o f  the  I n t e r ­
Gove rnme n t a l  Mar i t ime C o n s ul tat ive Organ i z at i on , a sp e c i a l i z e d  
Un i t ed Nat i ons ag ency , much progr e s s  h a s  b e en made i n  t h e  b a t t l e  
to e l iminate mar i n e  p o l lut i o n  r e s u lt ing from ve s s e l  op erat i ons . 
I n  a maj or e f fort  t o  c omb at  p o l lu t i on fr om d i s charges of o i ly t ank 
wa s h i n g s  and b a l l a s t  wat e r s ,  the p r ac t i ce o f  " l oad - on - t op "  was de ­
v e l op ed by t he p e t r o l eum indus try and i s  now b e ing vo l un t ar i ly 
adhe r e d  t o  by th e .  v a s t  maj o r i ty o f  t anke r s  engaged in internat i onal  
tr ade . 

P r i or t o  imp l emen t at i on of l o ad - on - t op p r o c e dur e s , t anker s 
whi ch had de l iv e r e d  t h e i r  carg o e �  c l e an e d  the i r  o i l  s t orage  t anks 
a t  s e a  w i th s eawa t e r  and dump ed the  r e s u l t i ng o i ly wat e r  into  the 
o ce an . Tank c le an ing op e ra t i ons  are  a s s o c i a t e d  w i th b a l l a s t ing p r o ­
c e dure s  an d chan g e s  in typ e s  o f  o i l  t o  b e  c ar r i e d .  A s  a n  o i l  t ank e r  
un l oads , i t  t ake s o n  s e awa t e r  i n  i t s  o i l  carry ing tanks t o  p rovide 
b a l l as t for  the r e turn v oyage t o  a p o r t  o f  l oad ing . Unde r norma l 
c i r cums t an c e s , s af e  and s t ab l e  nav i g a t i on r e q u i r e s  approximat e ly 
10 to 4 0  p e rcent o f  the  de adwe i gh t  t onnage  o f  the ve s s e l  t o  b e  

* Nat i on a l  Academy o f  S c i enc e s , Petroleum in the Marine Environ­
ment, January 19 7 5 ,  p . 6 . 
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b a l l a s t e d .  The quant i ty o f  b a l l as t may , howeve r ,  b e  sub s t ant i a l ly 
incr e a s e d  when e x t r eme s o f  we a th er are encoun t ered . P r i or to arr iva l 
a t  the p o r t  o f  l o ading , thi s b a l l a s t  mus t  b e  d i s ch arged t o  mak e 
r oom for  th e car g o . To avo i d  d i s charg i ng o i l - contaminated b a l l a s t  
wa t e r  i n  p o r t , i t  p re v i o us ly was cus tomary t o  flus h out t h e  t anks  
at s e a on t h e  b a l l a s t  l eg and t ak e  on fr e s h  c l e an b a l l a s t .  But  
wh en l o ad - on - t op p r o c e dure s a r e  ut i l i z e d , the  o i ly water mixture i s  
co l l e c t e d  i n  a s in g l e  t ank i n  t h e  s h ip , and the o i l  and wa t e r  are 
s e p a r at e d . Thi s water  is  t hen decan t ed and the s ep ar a t e d  o i l  rema ins 
in the  t ank . Ano th er  l o ad o f  o i l  is  then l o ad e d  on t op of the 
e x i s t ing o i l . As a r e s u l t  of l o ad - on - t op p r o c e dur e s , the ope r a t i onal 
d i s charge of o i l  into the  o ce an from tanke rs  has  b e en markedly r e ­
du c e d . 

I n  o r d e r  t o  as s i s t  t a nk e r  op erators  in p r a c t i c i ng l o a d - on - top 
i n  19 7 3 ,  the I nt ernat i onal C hamb er  of Sh ipp ing ( I CS )  an d the O i l  
Comp an i e s  I n t e rna t i ona l Ma r i n e  Forum (OC IMF)  j o int ly pub l i s he d  a 
p ro c e dural  manua l ent i t l e d , Clean Seas Guide for Oil Tankers . 
Thi s manu a l  h a s  r e c e ived wide  a c c l aim and accep tance  and more than 
9 , 5 00 c op i e s  h ave a l r e ady b e en d i s t r ibut e d . Mo re r e c ent l y , I CS and 
O C I MF j o in t ly pub l i sh e d  a sup p l ement ary guide ent i t l e d ,  Monitoring 
Load - On- Top � whi ch s ugg e s t s  inspe c t i on p ro cedure s whereby the 
e ff i c i ency o f  l o ad - on - t op op e ra t i ons  may b e  moni t o r e d  by tanker 
t e rminal s .  D i s tr i but i on o f  t h i s  manual  current ly exceeds 5 , 000 
cop i e s . Fur thermo re , t h e  p r act i c e  o f  l o ad - on - t op and ade qua t e  
s l op t ank c ap ac i ty i s  made manda t ory b y  the 19 7 3  I nt ernat i onal 
C onvent i on f o r  the P r event i o n  of P o l l ut i on from Ship s . Thi s Con­
ve nt i on al s o  p r ov i d e s  for : ins trument mon i t or ing o f  ove rb oard d i s ­
charg e s ; s lop tanks ; c er t a i n  pump ing , p ip ing and d i s charg e arrange ­
ment s ;  and the provi s i on of adequa t e  r e cep t i on fac i l i t i e s  t o  re ­
c e ive  o i ly s l op s at  t anke r  l o ading and rep a ir p o r t s . 

The advent o f  s eg r e g a t e d  b al l a s t  d e s i gn f o r  new l arg e t ankers  
al s o  p romi s e s  t o  re du ce fur ther  ope rat i onal p o l l ut i on r e s u l t ing 
fr om was hing and debal l a s t i ng c a rg o  tanks by e l imin at ing , in mo s t  
cas e s ,  t h e  n e e d  t o  pu t b a l l a s t  i n  cargo t anks and reducing th e fre ­
quency o f  cargo  t ank washing . B e cause  thi s wi l l  e l iminate  t o  a 
g r e at ext ent s tandard op e ra t i onal prac t i c e s  whi ch r e s u l t  in o i l  
and wa t e r  b e i ng mixed i n  c arg o tank s , s e g r e g a t e d  b al l a s t  de s ign 
avo i ds mo s t  of the human error an d j udgme n t  nece s s ar i ly conne c t e d  
w i t h  the p ract i ce o f  l o ad - on - t op . I n  accordan ce wi th the  19 7 3  
Mar ine  P o l lut i on Conven t i o n , a l l  n ew o i l  tanke r s  o f  7 0, 000 de adwe i ght 
t ons  ( DWT) or gre a t e r  mu s t  be e qu ipp e d  wi th s e gregated  b al l as t  cap ac ­
i ty pur s uant t o  a p re s cr ib e d  f ormu l a . 

A "new o i l  t anke r "  me ans  a s hip construc t e d  o r  adap t e d  p r imar ­
i ly t o  carry o i l  i n  bulk i n  i t s c arg o sp ace s ( including comb ina t i on 
car r i er s ) : 

• F o r  whi ch the b u i ld ing co ntract  i s  p l ac e d  af t e r  
De c emb e r  3 1 ,  19 7 5 ;  o r  

• I n  t h e  abs ence o f  a b u i l d ing contract , t h e  k e e l  o f  whi ch 
i s  l a i d  o r  whi ch i s  a t  a s im i l ar s t age o f  con s t ru c t i on 
a f t e r  Jun e  3 0 ,  19 7 6 ;  o r  
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• The d e l ive ry o f  whi ch i s  af t e r  Decemb e r  31 , 19 7 9 ;  o r  

• Whi ch has  undergone a maj o r  conve r s i on :  

- - F o r  whi ch the contract i s  p l ac e d  after  December 31 , 19 7 5 ;  
o r  

- - I n t h e  ab s ence  o f  a contrac t , the  cons t ruct i on w o r k  o f  
whi ch i s  begun after  Jun e 30 , 19 7 6 ;  o r  

- -Whi ch i s  comp l e t e d  aft er  De cemb e r  31, 19 7 9 . *  

T e chno l og i c a l  s o l u t i ons, whi l e  n o t  p r e s ently  ava i l ab l e , are 
und e r  deve l opme n t  and the s e  wou l d  e l imin a t e  the hi s t or i ca l  pra c t i ce 
by a l l  typ e s  o f  ve s s e l s  o f  di s charg ing b i l ge  ac cumu l at i ons o f  o i ly 
was t e s  d i r e c t ly into  the s ea .  The 19 7 3  Mar ine P o l l ut i on Conven t i on 
addr e s s e s thi s p r ob l em by r equi r ing a l l  ship s o f  4 0 0  gr o s s  tons  o r  
above to b e  e qu ipp e d  wi th o i ly wat e r  s ep ar a t ing or f i l t e r ing sys ­
t ems o r  o i l  d i s char g e  mon i t or ing and cont r o l  sys t ems as  we l l  a s  
o i ly wa s t e  ho l d i ng tanks . T h e  mandat o ry c ap ab i l i t i e s  o f  thi s 
p o l l ut i on p revent i on equipm en t  are  made dep endent up on ve s s e l  s i z e .  

Annex I o f  the 19 7 3  Mar ine P o l l ut i on Conven t i on a l s o  r e qu i r e s  
t h a t  a p r e s cr i b e d  f o rm of O i l  Re cord B o o k  b e  maintaine d  by a l l  o i l  
tanke rs  o f  15 0 g r o s s t ons  and abov e  and every o ther typ e o f  s h ip 
o f  4 0 0 g r o s s  t on s  and ab ove . O i l  Re c o rd B o o k  ent r i e s  mus t  be made 
in conn e c t i on w i th a l l  o i l  cargo and o i ly was t e  han d l ing op erat i ons  
an d w i th re g ard t o  a l l acc ident a l  a s  we l l  as  op e ra t i ona l d i s charge s .  
Re cord B o o k  r e qu i r emen t s  and o t her p o l lut i on cont r o l  me asures  p er ­
ta ining t o  haz ardous po l lut i on s ub s t ance s o the r than o i l  are pr e ­
s cr i b e d  by Annexe s I I  and I I I  o f  the 19 7 3  C onvent i on . 

A l l  v e s s e l s  i nc l ud ing t anke r s  gene r a t e sub s t an t i a l  quant i t i e s  
o f  s ewage and g arbage  whi ch t r ad i t i on a l l y  h ave b e en d i s charged  into 
the s e a  w i thout due r eg ard hav ing b e en g iven t o  env i r onment a l  con ­
s i de r a t i ons . Thi s form of ma r in e  p o l l ut i on has b e come a s ub j e ct 
of incre a s i ng conc ern t o  indus try a s  we l l  as  to  g ove rnment s . Te ch­
n o l og i ca l  methods  of d e a l ing w i th t he s e  wa s t e s by me ans o f  onb o ard 
t r e a tment p r i o r  t o  d i s charge or a comb i n at i o n  of re t ent ion and di s ­
charge t o  onshor e r e cep t i on fa c i l i t i es h ave b e en rap idly deve l op ing . 
Annex e s  I V  an d V o f  the 19 7 3  Mar ine P o l l u t i on Conven t i o n  w i l l  reg u ­
l ate  t h e  onb o ard t r e a tmen t and hand l in g  o f  ve s s e l  s ource s ewage and 
garbage in co a s ta l water s . 

Ac c i den t a l  D i s char g e s  

A l though ac c i dental  o i l  sp i l l s  accoun t  for o n l y  14 p er c ent o f  
mar ine o i l  p o l lut i on from ve s s e l s ,  t hey o f t en o c cur in co a s t a l  
wa t e r s  and are  g iven cons iderab l e  pub l i c i ty and s ome t imes  r e s u l t  
in subs t ant i a l  p o l lu t i on damag e .  Re cent incr e a s e s  o f  o ce an o i l  

* 19 7 3  I n t erna t iona l Conven t i on for  t h e  P reven t i on o f  P o l lu t i on 
from Ship s - -Annex 1,  Regu l a t i on 1.  
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carr i ag e  and in the s i ze  o f  tanke rs  have b e en ac comp an i ed by i n ­
cre a s ed government and i ndus try r e s earch and deve l opment e ffo r t s  
t o  imp rove o i l  sp i l l  p revent i o n  and c l e anup e qu ipment and t e chn i que s . 

P r ev en t i on o f  sp i l l s f r om t anker s has  b e en a i d e d  by s eve ra l 
imp r ovemen t s . Mo s t  new g i an t  t ankers are  equ ipp e d  w i th aut oma t i c  
l o ad i ng c ont r o l s  whi ch are d e s ig ned t o  minimi z e  the  chance  o f  a 
sp i l l  c aus e d  by human err o r  dur in g trans fe r o f  c arg o . More s t r i n ­
g e n t  maint enanc e  p ract i c e s  and b e t t e r  ve s s e l  d e s ign f e a tures  con­
t inue t o  b e  deve l op ed .  I n  addi t i on , modern c o l l i s ion avo idance 
sy s t ems , b e t t e r  c r ew e duca t i o n  and t r a in ing an d mo re s t r ingent 
op erat ing , nav ig a t i on ,  and t r af f i c  cont r o l s  ar e he lp ing to reduce 
the p o s s ib i l i ty of s p i l l s  cau s ed by c o l l i s i on o r  gr ound ing . Im­
p r ov e d  t r ansp ort at i on supp o r t  s e rv i c e s  in the areas o f  commun i c a ­
t i on , we ather f o r e ca s t i ng a n d  nav ig a t i onal a i d s , f o r  examp l e , a r e  
a l s o  he lp i ng t o  r educe t h e  inc i d ence o f  such a c c i dent s . 

The 19 7 3  Mar ine P o l lu t i on C o nven t i on incorp o r a t e s  the s t an ­
dards  o f  th e 19 7 1  Amendment s t o  the 19 5 4  Convent i on f o r  the Pre ­
ven t i on of P o l l ut i on o f  the S e a  by O i l  spec ify ing carg o t ank 
arrangemen t s  and t ank s i z e  l im i t at i ons whi ch are  a imed at  re duc i ng 
the  q uan t i t y  of o i l  o ut f l ow i n  c o l l i s i on and ground ing s i t uat i ons . 
Add i t i ona l ly ,  t h e  Convent i on i n c l ud e s  de s i gn r equi rement s  intended 
t o  improve s t ab i l i ty and s urv ivab i l i ty of t ank er s . 

O f f shore  Exp l o rat i on and P r oduc t i on Op erat i ons 

O f f s ho r e  exp l or a t i on and p roduct i on ope rat i ons ac count for 
only about 1 p ercent o f  t he t o t a l  qu an t i ty of o i l  that r e ache s the 
o ce ans  e ach yea r .  B e caus e  the s e  opera t i on s  are  rap i d l y  expand ing , 
p o ten t i a l  mar ine p o l lut i on fr om them and r e l a t ed p r o c e s s ing , s t o r ­
a g e  and t r ans p o r t at i on fac i l i t i es ar e cons t ant ly mon i t or ed . 

Ope rat i ona l D i s charg e s  

Ve s s e l s  engag i ng i n  o c e an g e ophys i c a l  op era t i ons p r o duce n o  
mo r e  was t e  than o ther  ves s e l s  o f  comp a rab l e  s i z e and there fore d o  
n o t  p r e s ent part i cu l a r  envi r onmental  p rob l ems . I n  con t r a s t ,  dur ­
i n g  norma l o ff s ho re dr i l l ing  and p roduct i on op erat i ons a number  o f  
was t e  produ c t s  a r e  genera t e d . Examp l es are : 

• Dr i l l ing and workove r f l u i ds 

• Eng ine c o o l ing wa t e r  

• P roduced wa t er 

• Sewage an d g arbage  

• Cont amin a t ed wash and rain wa te r .  

Whe ther the s e  was t e s  wou l d  b e  cons ider e d  p o l lutants by the 
Un i t e d  Nat i ons d e f in i t i o n - - " th e  int roduc t i on by man • • •  of s ub s t ance s 
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• • •  r e s u l t ing in  d e l e t e r io us e ff e c t s " - - i s a mat t er o f  deg r e e  an d 
j udgment . Under  app l i cab l e  Un i t ed S t at es l aw ,  the Fede r a l  Wa t e r  
P o l lut i on C on t r o l  A c t  Amendmen t s  o f  1 9 7 2  ( Pub l i c Law 9 2 - 5 0 0 ) , in ­
dus t r i a l  was t e s  are cons i de r e d  p o l l u t an t s , o c e an d i s charge o f  wh i ch 
in th e near  future wi l l  e i ther b e  p r oh ib i te d  o r  only perm i t t e d  pur ­
s uant t o  the t e rms of val i dly i s sued N a t ional P o l lutan t  D i s ch arge 
El imin a t i on Sys t em (NPDE S )  P e rm i t s . 

The e f f luent l im i t a t i on s  o f  forthcoming NPDES P e rmi t s  fo r o f f­
shor e Un i te d  S t at e s  p roduc t ion f a c i l i t i e s  w i l l  b e  in acc ordance  
wi th guide l in e s  b e i ng dev e l o p e d  by the U . S .  Envir onment a l  P r o t e c t i on 
Ag ency ( E PA) . I n  t h i s  reg ard , an eng ineer ing f i rm r e c e n t l y  pub ­
l i shed  an exc e l l en t  rep o rt s p e c i f i c a l ly d e a l ing wi th  o i l remova l 
from p roduced wat er s  of p ro duct ion p l a t fo rms op e rat ing in Loui s iana 
coas t a l  wat e r s  and the Gu l f  of Mex i c o , o f f  t he c o a s t  of Lou i s i ana . * 
I t  i s  e xpe c t e d  that  fina l  e f f lu en t  guide l in e s  for thi s p o in t  s our ce 
cat e g o ry w i l l  be p ub l i s he d  by the  E PA wi thin the next s ix mon ths , 
an d that  a l l  NPDES P e rm i t s  wi l l  b e  i s sued p r i o r  t o  the end o f  th i s  
yea r . 

I n  t h e  ab s ence  o f  an e ff e c t ive NPDES P e rm i t ,  the d i s charg e o f  
p o l lutan t s  f r om U . S .  o f f s h ore exp l o r a t i on an d produc ing fac i l i t i e s 
wi l l  cont i nue to b e  g overned by app l i cab l e  OCS orders i s s ue d  by the 
U . S .  G e o l o gi ca l  Survey p ur s uan t to 30 CFR P ar t  2 5 0  unde r th e Outer 
Cont inen t a l  She l f  Lands Act . For examp l e , O C S  Order No . 8,  cur ­
rently  under  rev i s ion , app l i c ab l e t o  Gul f o f  Me xico  faci l i t i e s , re ­
qui r e s  p r o ducing p l a t forms to b e  e quipp ed w i th " [w ] as te water  d i s ­
p o s al sys t ems . . .  de s i gned an d main t ained t o  r e duce the o i l  content 
o f  p r o duc e d  water  t o  an ave rage of n o t  more than 50  ppm" (parts  per 
mi l l i on ) . The maximum o i l  concentr a t i on p e rmi tted  in p ro duced 
wat er d i s char g e s  in t o  the Gulf is  1 0 0  ppm . Sewage d i s p o s a l  sys t ems 
are a l s o  mandated an d the s ewag e e f f l u en t  is no t p e rmi t t e d  to ex ­
c e e d  5 0  ppm of b i o chemi c a l  o xyg en demand , 1 5 0  ppm o f  suspende d 
s o l ids  and have a min imum chlor ine re s i dual  o f  1 . 0  mi l l igrams p e r  
l i t er (mg/ l i t e r )  a f t e r  a min imum r e tent i o n  t ime o f  1 5  minut e s . 
Add i t i ona l ly ,  OCS Order N o . 8 con t a i ns mon i t o r ing and rep o r t ing 
r e qui remen t s for  o i l a s  we l l  as  o ther p o l l u t an t s . 

I n  quan t i t a t ive t e rms , the  amoun t · o f o i l  ope rat i ona l ly d i s ­
char g e d  f r om o f f s ho r e  p r odu c t ion f a c i l i t i e s i s  very smal l .  For  
examp l e , t he o i l  c ontent o f  U . S .  r e g u l a t e d  p r o duce d wat e r  d i s charg e s  
i n t o  s ev e r a l  thous and s quar e m i l e s  o f  G u l f  of Mex i c o  h a s  b e en cal ­
culat e d  t o  b e  only 6 b ar r e l s  p e r  mi l l i on b arre l s  o f  o i l  produced . t  

OCS orders  cur ren t ly und e r  revi s i on an d forthcom ing NPDES 
P e rm i t  l im i t a t ions  wi l l  cont a in p o l lut ion cont r o l  cr i t e r i a  for the 
conduct of t he s e  op erat i ons  in  a l l  U . S .  o f f s hore areas . I t  c an b e  

*Br own & Roo t ,  I nc . , Determination of Best Practical Control 
Technology Currently Available to Remove Oil from Water Produced 
with Oil and Gas� March 1 9 7 4 . 

t Nat i on a l  Academy o f  S c ience s , Petroleum in the Marine Environ­
ment� J anuary 1 9 7 5 ,  p . 3 . 
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exp e c t e d  that s t andards d e s i gned t o  pro t e c t  the  mar i n e  env i r onment 
w i l l  eventu a l l y  b e  p r e s c r i b e d  for offshore  exp l orat i on and p r o du c ­
t i on op e ra t i ons i n  o th e r  p a r t s  o f  t h e  wor l d . 

Ac c i den t a l  D i s charg e s  

B y  f a r  the mo s t  v i s i b l e  s ource o f  p o l lut i on an d t h e  mo s t  s er i ­
o u s  env i ronmental p r ob l em t o  the  offshore op e ra t o r ,  a s  we l l  a s  tho s e  
i n  th e v i c i n i ty , i s  t h e  a c c i den t a l  d i s charge o f  o i l .  The S an t a  
B arbara , C a l i f orn i a  i nc i dent o f  1 9 6 9  fo l l owed by the  Mai n  P a s s  and 
B ay Marc hand , L ou i s i ana incidents  in 1 9 7 0 ,  f o cus e d  pub l i c  a t t en t i on 
on t h e  p o l lu t i on p o t e n t i a l  o f  t h e  dr i l l ing and p r o duc ing act i vi t i e s  
o u t  o f  p r op o r t i o n  t o  t h e i r  contr i but i on t o  marine p o l lu t i on a s  com­
p ared wi t h  the  t o t a l  p o l lu t i o n  of the  o c e ans . I t  has r e c ently  b e en 
e s t ima t e d  that  the da i ly averag e o f  1 2 4 , 0 0 0  b ar re l s  o f  p e t r o l eum 
hyd r o c ar b ons  rea ching t h e  o c e an s  worldwide , 1 , 6 0 0  b arr e l s  o r  about 
1 p e rcent ar e a t t r i bu t ab l e  to o f fsho re  produ c t i on a c c i dental  an d 
o p e r a t i onal d i s charg e s . *  B a s ed on a wor ld  o f f s ho r e  product i on o f  
a b o u t  9 MMB / D  in 1 9 7 1 , thi s r ep r e s ented  a l o s s  into  the  marine 
env i r onment o f  1 7 5  barr e l s  p er mi l l i on barr e l s  ( 0 . 0 1 7 5  p ercent)  
p r o du ce d . t 

To  put th i s  f igur e o f  s ome thing l e s s  than a dai ly ave rage o f  
2 , 0 0 0  b ar r e l s  f r om p roduct i on operat i ons into  p rop er  p e r s p e c t ive , 
n o t e  that i n  Tab le  1 6 , natural o i l  s e ep s ar e e s t imat ed t o  d i s charge 
1 2 , 0 0 0 b arr e l s  o f  o i l  p er d ay on ave rag e into t he o c e ans , or about 
s even t im e s  that a t t r i buted  to o ffshore pr oduc t i on .  

Whi l e th i s  e s t imat e d  l o s s  from produc t i on i s  qui t e  sma l l  
r e l a t i ve t o  t o t a l  o i l  l o s s e s , i t  i s  a much h i ghe r r a t e  than that 
r ep or t e d  f o r  the U . S .  Gu l f  of Mex i co op e ra t i ons . D i s charg e s  of o i l  
into  the  Gul f dur ing normal op erat i ons have b e en cal culated  a t  a 
r a t e  o f  2 . 6 b ar r e l s  from minor sp i l l s  and as  p r ev i o u s l y  d i s cus s e d ,  
about 6 barr e l s  d i s charged  wi th pr oduced wa t e r , p er m i l l i on b arre l s  
o f  o i l  p roduce d . +  E x c l ud i ng t h e  Ma in P a s s  and B ay Mar chand i n c i den t s  
o f  1 9 7 0 , and a s i n g l e  l ar g e  p i p e l ine l eak i n  1 9 6 7 , o i l s p i l l s  o f  
5 0  barre l s  o r  mo r e  into  the  G u l f  f r om 1 9 6 4  through 1 9 7 1  ave rag e d  
a b o u t  1 8  bar re l s  p er m i l l ion barr e l s  p roduced . §  Total  Gu l f  o f  
Mex i c o  a c c i dent a l  o i l  d i s charg e s  ( e x c lud in g  c a t a s t roph i c  inci den t s ) 
an d op era t i onal d i s char g e s ar e l e s s  than 2 7  b arr e l s  p e r  mi l l i on 
p r o duced , o r  one - t enth the  e s t imat e d  ave rage wor ld  o f fshore produc­
t i on l o s s  r a t e . 

* N a t i ona l Academy o f  S c i en c e s , Petroleum in the Marine Environ­
ment, January 1 9 7 5 ,  p . 6 .  

t Ibid, pp . 4 - 7 .  

:f: Ibid, p . 3 . 

§ U . S .  Departmen t o f  I n t e r i o r , "Draft Env i ronment a l  S t a t ement 
of the Prop o s e d  1 9 7 3  Out e r  Cont inent al  Shel f E a s t Texas G en eral  O i l  
and G a s  L e a s e  S a l e , "  1 9 7 2 .  
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The o i l  p o l lut i on p r even t i on r e cord of th e U . S .  o f fs ho re p r o ­
duc i ng i ndu s try a s  evidenced b y  the s e  f i gur e s  i s  an encourag i ng one 
cons i d e r ing the l eve l of op era t i on s  and the vo lume s of p r o duc t i on .  
Four l a rg e  a c c i dental  o i l  d i s charg e s  from produc ing op erat i ons  were  
exp e r i enced , one  dur ing dr i l l ing o p e ratons , two from p r o duct i on 
p l a t fo rms and. one p ip e l in e  l e ak . Thi s numb e r  of acc idents  should  
be comp ared w i th more  than 1 8 , 0 0 0  U . S .  o ff s ho r e  we l l s  whi ch had 
b e en dr i l l e d  to the end o f  1 9 7 3 ,  and t h e  6 b i l l i on barr e l s  of o i l  
and l e as e  c onden s a t e  and 2 8  TCF o f  g a s  wh i ch has b e en p r o duced 
from ne a r ly 2 , 7 0 0  of f s ho r e  p roduc i ng p l a t f orms . * 

Ac c i dent a l  d i s charg e s  a r e  k ep t  t o  a min imum b e caus e  o f  l ong ­
s t and ing app l ic a t i on o f  g o o d  p l atform de s i gn and prudent op erat ing 
p r a c t i c e s .  Ma l func t i on s ens ors  and aut omat i c  s hut down dev i c e s  
fur ther  r e duc e t h e  probab i l i ty o f  l ar g e  o i l  d i s charg e s . Sma l l  
d i s charg e s  are  minimi z e d  by the  us e o f  dr ip p ans , curb s , gut t e r s  
and dra i n  co l le c t i on t anks , and by  g o od maint enan ce prac t i ce s . 
C l o s e  a t t ent i on t o  o i l  sp i l l  p r event i on e qu ipment and p r act i ce s  i s  
manda tory under the mo re s t r ingent OCS orders  i s sued b y  the U . S .  
G e o l o g i c a l  Survey s ince 1 9 6 9 , and o ther  app l i cable  fede r a l  l aw .  

Of fsho re Termin a l s  

A s  t h e  v o l ume o f  imp or t e d  o i l  has incre a s e d ,  the e conomi c s  o f  
o c e an t r ansp o r t  and t e rminal op erat i ons have b e come incre a s ing ly 
imp o rtant , p ar t i cu l ar ly t o  t h e  consumer o A numb er  of s up e r t anke r s  
wh i ch c anno t u t i l i z e many t r ad i t i on a l  p o r t  t e rminal f ac i l i t i e s  hav e  
b e en bui l t  and i t  i s  exp ec t e d  that  the re w i l l  b e  a s i gni f i can t  
i ncr e a s e  in the  numb er o f  de epwa t e r  p o r t s  b e ing cons tru c t e d  through­
out the world t o  accommoda t e  t hem . I n  th i s  reg ard , a s  r e cent ly a s  
January 3 ,  1 9 7 5 ,  t h e  Un i te d  S t a t e s  enact e d  ena b l ing l eg i s l at i on for  
the  bu i ld ing of one  or mo re  s uch t e rminal s . t 

The typ e s  o f  p o l lutant s whi ch may emanate  from o ff s ho re t e r ­
minal s - - wa s t e  wat e r s , s ewage  and garbag e - - are  much t h e  s ame a s  
tho s e  p re v i ou s ly d i s cus s e d .  Dep end ing o n  the s i z e o f  the i r  s t orage 
f ac i l it i e s and whe ther o r  no t t hey have fac i l i t i es for  r e c e i p t  and 
t r e a tment o f  d i r ty t anker b a l l a s t wa t er s , they may pre s ent s om ewhat  
di fferent a c c i den t a l  and op e r at i ona l d i s charg e prob l ems . H owever , 
for the  m o s t  p art , the o i l sp i l l  p r ev ent i on and was t e  d i s p o s a l  and 
t r e a tment con s i d e r at i ons d i s cus s e d  p r e v i ou s ly are app l i ca b l e  and 
wi l l  th e r e fo r e  n o t  be r ep e a t ed . 

CONTA I NMENT AND C LEANUP OF O I L  S P I L LS 

S ince the 1 9 6 7  Torrey Canyon casual ty an d the 1 9 6 9  San t a  
B arb ar a sp i l l  dramat i z e d  the ne e d ,  a g r e a t  d e a l  o f  e ffort  and l arge 
amoun t s  o f  mon ey have b e en expend e d  by indu s t ry and government s  in 
dev e lopment o f  o i l  sp i l l  cont a inment and c l e anup sys t ems . Whi l e  

* AP I Da ta , Commi t t e e  o n  E xp l o r a t i o n , Ap r i l  1 7  and May 1 ,  1 9 7 4 . 

t D e epwa t e r  P o r t  Act o f  1 9 7 4  ( P ub l i c  Law 9 3 - 6 2 7 ) . 
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the  U . S .  C o a s t  Guard h as concentrat ed on a i r  droppab l e  s y s t ems for 
q u i ck de l ivery t o  r em o t e  l o cat i ons , indus try has emphas i z e d  the 
deve l opment o f  h e avy duty s y s t ems fo r long - t erm s urv ival in r ough 
s e as , s upp l emen t e d  by l ight du ty sy s t ems capab l e  of rap i d  movement 
by fas t b o a t s . Wa t e rb o rne devi c e s  emp l oy ing the concep t s  of mov ing 
b e l t s , centr i fug a l  wa t e r  and o i l  s ep arat i on and dyn ami c r e sp on s e  to 
wave a c t i on have g r e a t ly imp roved capab i l i ty t o  r e c over sp i l l e d  o i l . 
Sp e c i a l  s orbents  and chem i c a l  d i s p e r s an t s  are  ava i l ab l e  as  backup s 
for u s e  in s p e c i a l  c ircums t ance s ,  but the i r  u s e  i s  s tr i c t l y  regul a t e d  
b y  t h e  Un i te d  S t a t e s  a n d  s ome o t her g overnmen t s . The ins t a l l at i o n  
o f  sma l l  d i s char g e  containment devi c e s  o n  v e s s e l s  and onshore and 
o ff s h o r e  fa c i l i t i e s , t o g e ther wi th imp r oved p e r s onne l  t r a in ing and 
op e r a t ing p r o c e dure s have subs t an t i a l l y  r e duced the numbe r  of sma l l  
sp i l l s  whi ch r e ach the water dur ing eve ryd ay op e rat i ons . G ove rnment 
and indus try spon s o r ed c l e anup coope rat ives  h ave b e en an d are b e ing 
e s tab l i s he d  in numerous coas t a l  areas s ubj e c t  to s i gn i f i can t r i s k s . 
W i th p rop er con t i ng ency p l ann ing and p er s onne l t r a ining , pre s en t ly 
avai l ab le s y s t ems c an e f f e c t i v e l y  conta in and p i c k  up l arge o i l  
sp i l l s  i n  l i g ht t o  moderate  s e as . 

Wh i l e  c ons i d e r ab l e  e f f o r t  i s  s t i l l  b e i ng exp ended on o i l  
sp i l l cont r o l  t e chno l ogy deve l opmen t ,  g r e at e r  emphas i s  i s  b e i ng 
p l ac e d  on o i l  s p i l l  p revent i on ,  t e chn i que s f o r  mon i t or ing the 
movement of sp i l l e d  o i l , the  fa t e  o f  o i l  in the  mar ine env i ronment 
and i ts e ff e c t s  on mar i ne b i o t a . Re s e arch cur r en t ly sp on s o r e d  by 
U . S .  g ov e rnment ag enc i e s  and i ndus try r e f l e c t s  thi s changing emp ha s i s . 

ENVI RONMENTAL I MPACT O F  PETROLEUM I N  THE MARI NE ENVI RONMENT 

No do cument e d  evidence has b e en r ep o r t e d  of l a s t ing damag e 
from ma s s ive crude o i l  sp i l l s . *  However , the  que s t i on i s  often 
as ked wh at could  b e  t he l ong- t e rm e f fect  o f  o i l  indu s t ry act iv i t i e s  
o n  the mari ne env i r onme nt and e c o l ogy , s ince  s ome s c i ent i s t s  f e ar 
that con t i nuous sma l l  di s charg e s  may b e  mo r e  damag ing than infre ­
quent mas s iv e  o i l  s p i l l s . To an swer t h i s  and o ther ques t i ons on 
the env i ronment a l  imp act of o ffshore dr i l l ing  and p roducing op e ra ­
t i ons , the Gulf  Un iver s i t i e s  Re s e a rch C o n s o r t ium ( GURC ) , was en ­
g a g e d  by a g r oup of corpo r at e s p on s o r s  t o  c o o rd inat e an ext ens ive 
s tudy of an ar e a  in the Gulf  o f  Me x i c o  an d an adj acent b ay where 
there  have b e en cont inuous o i l  opera t i ons  f o r  many years . The 
s tudy ca l l ed the Offshore Ecology Investigation ( O E I ) ,  was conducted  
b y  2 3  p r inc ipa l i nve s t i g at o rs , repre s en t ing e l ev en un iver s i t i es an d 
two nonp r o f i t  r e s e a rch i n s t i tut i on s , dur ing  the p er iod  from June 1 ,  
19 7 2  t o  S ep tember  1 5 ,  19 7 4 .  App roximat e ly o n e  m i l l i on me a s urements  
we re  made o f  b i o l o g i ca l , chemi c a l , p hys i ca l  and g e o l og i c a l  p arame t e rs 
ov e r  a 4 0 0  square m i l e  area  from T imb a l i e r  B ay ,  Lou i s i ana , out t o  
10 0 fe e t  wat e r  depth in t he Gu l f  o f  Mex i c o . W i t h i n  the area there 
are 17 1 p l a t forms , s ome of whi ch have b e en p r o du c in g  s ince 1937 . 

* J .  G .  Ma ck in , A Review of Significant Papers on Effects of 
Oil Spills and Oilfield Brine Discharges on Marine Biotic Communi­
ties3 Texas A & M Re s e arch F o und a t i on P r o j e ct 7 37 , Feb ruary 19 7 3 .  
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The f inal r ep ort  on the Offshore Ecology Investigation p r e ­
s ent e d  the f o l l owing g en e r a l  conclus i ons : 

• " Nat ur a l  p henomena such a s  s e a s onal i ty ,  floods , upwe l l ing s , 
and t ur b i d  l aye r s  hav e much greater  imp act up on the e co ­
sys t em t han do p e t r o l eum dr i l l ing and produ c t i on ac t iv i t i e s . 

• C oncentrat i ons  o f  a l l  compounds o f  OE I int e r e s t  wh i ch are 
i n  any way r e l a ted  t o  dr i l l ing o r  p roduc t i on are suff i c i ent ­
l y  low t o  pr e s en t  no known pe r s i s t en t  b i o l og i cal h a z ards . 

• Every ind icat i on o f  g oo d  e c o l og i c a l  he a l th i s  pr e s ent . The 
r e g i on of the s amp l ing s i t es i s  a h ighly produc t ive on e from 
the b i o l o g i ca l  s t andp o int , more s o  than other r e g i ons thus 
far s tudi e d  in the e a s t e rn and open Gu l f  of Mex i c o . 

• T imb a l i er Bay has n o t  undergone s ig n i f i can t  e c o l og i c a l  
chang e as  a r e s u l t  o f  p e t r o l eum dr i l l i ng and p r o duc t i on 
s ince  j us t  pr i or t o  1 9 5 2  wh en o ther mo re l im i t e d  bas e l ine 
da t a  were g e nerated . " *  

The s e  f i nding s  s how that  ext ens i ve off shore op er a t i ons can be 
conduc t e d  w i thout do ing env ir onment al  o r  e c o l o g i c a l  harm , wh en 
car r i e d  on in a p ru dent manner und er  adequ a t e  regula t i ons . I n  
f ac t , the G URC Offshore Ecology Investigation repor t e d  t hat 25 
p ercent  of  the 24 inv e s t ig a t i ons  r ep o r t e d  b en e f i c i al e ff e c t s  from 
dr i l l i ng and p ro duct i o n  op e ra t i on s , and 5 4  p e rcent rep o r t e d  no 
adver s e  e ff e c t s . Twen ty - one  p e rcent r equ i r e d  further interpre t a ­
t i on . 

The N a t i onal Academy o f  S c i en c e s  rep o r t , Petroleum in the 
Marine Environment, conc l ud e s , in p ar t , r e garding the  e f fe ct o f  
p et r o l e um d i s charg e s : 

• " C on f l i ct ing r ep or t s  o f  t h e  b i o l o g i c a l  damag e fo l l owing 
c o as t a l  o i l  sp i l l s  c an b e  a t t r ibuted in s ome i ns t ance s 
t o  d i ffer e n c e s  i n  s amp l ing p r ocedur e s  and ana ly t i ca l  
t e chn i q ue s , ra ther t h an t o  d i ffe r e n t  env i r onmental  factors . 
I n  o ther i ns t ance s , rep ort s of  damage t o  b i o t a  hav e  not  
b e e n  p l ac e d  in context  of normal f luctua t i on o f  the b i o t a  
c au s e d  b y  na tur a l  e nv ir onmental  chan ge s . 

• An a ccura t e  evalua t i on o f  the  fate of p et r o l eum through 
m i cr ob i al degrad at i on and b i o log i ca l up t ake c anno t be 
m ade unt i l  b e t t e r  d e s i gn e d  and more r i g o r ou s ly conduc t e d  
f i e l d  s tud i e s  are  c ar r i e d  out . 

• The mo s t  damag i ng an d i nd i sputab l e  adve r s e  e ffe c t s  of  p e t r o ­
l eum a r e  t h e  o i l ing and t ar r ing o f  b e ache s , t h e  endang e r ing 

* G u l f  Univer s i t i e s  Re s e arch C on s o r t ium ,  " F inal C on s ensus 
Rep o r t  P r o j e c t  P l ann i ng C o un c i l , "  Offshore Ecology Investigation, 
Rep o r t  No . 1 3 8 , S ep t emb e r  20 , 1 9 7 4 , p .  3 4 . 
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o f  s e ab i r d  s p e c ie s , and t h e  mo d i f i cat i on o f  benth i c  commun i ­
t i e s  a long p o l luted  coas t l i n e s  where  p e t r o l eum i s  heav i ly 
in c o rp o ra t ed in the  s e d imen t s . 

• F i s h  do n o t  app e ar t o  suffer from o i l  sp i l l s  as  much as  
s e a b i r d s  and b enthi c o r g ani sms . 

• Althoug h  our inf orm at i on i s  l im i t e d ,  t h e  e ff e c t  of o i l  
c ont am i na t i on o n  human heal th app e ars n o t  t o  b e  cau s e  for 
a l arm . 

• I n  g enera l , much mo re  r e s e arch r e g arding the fat es and 
e ffe c t s  o f  p et r o l eum hydro c arb ons in the mar ine env i r onment 
is  n e e d e d .  

• S t ud i e s  t o  date i ndi c ate  th at  a r e as p o l luted w i th p e t ro l e um 
hydro carb ons ' re cove r ' w i th i n  w e eks  o r  ye ars ( dep ending on 
l o c a l  c on di t i ons and the charact e r i s t i cs of the p e t ro l eum) ; 
h owe ve r ,  comp o s i t i on o f  the l o ca l  b io l o g i cal  c ommun i t i e s  
may b e  a l t e re d .  

• The o ceans h av e  a cons i de r ab l e  ab i l i t y  t o  pur i fy thems e lve s 
by  b i o l og i c a l  and chem i c a l  a ct i ons . A bas i c  que s t i on tha t  
r ema i n s  unanswe r e d  i s , ' At what  l e v e l  o f  p etro l eum hydr o ­
c ar b on input t o  the o cean might we f ind irreve r s ib l e  damag e 
o c c ur r ing ? ' " * 

The G URC Offshore Ecological Investigation and the  Nat i onal 
Aca demy o f  S c i e n c e s  repor t , Petroleum i n  the Marine Environment� 
o f fe r  encour ag i ng re as s u ranc e s  that the o ce ans  h ave n o t  b e en i rrep ­
a rab ly h arme d  f rom o i l  p o l lu t i on .  No twi th s t anding the s e  encourag ing 
repor t s , the  N a t i ona l P e t r o l e um C o unc i l  cont i nue s i ts s trong s upp o r t  
f o r  th e e ff o r t s  o f  i n dus t ry and gove rnmen t s  t o  further re duce 
the vo l ume o f  p e t r o l eum d i s ch a rged i n t o  the ma rine envi ronmen t .  

* N at i on a l  Academy o f  S c ience s , Petroleum in the Marine Environ­
ment� J anuary 1 9 7 5 ,  pp . 1 05 - 1 07 .  
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PART I I : METH ODS O F  POLLUT I ON CONTROL AND JURI S D I CT I ON 

P o l l u t i on emanat i ng f r om ve s s e l s  and o ther  comme rc i a l  fac i l ­
i t i e s op e r a t i n g  i n  the mar ine env i ronmen t t ake s t he form o f  b o th 
a c c i den t a l  and op e rat i onal d i s charge s .  The s e t t i ng o f  s t andards 
for the p u rp o s e  of p revent ing and regul a t ing t he s e  d i s charg e s  
s hould b e  b a s e d  up on water qua l i ty g o a l s , ava i l ab l e  t e chno logy 
an d e conom i c  p r ac t i c ab i l i ty . E f fect ive op erat i ona l d i s charg e and 
a c c i den t avo i dan c e  s t andar ds may i nc lude de s ign , equipmen t an d 
op e r at i on r e qu i rement s . Furt hermore , op erat i onal d i s char g e  s t an ­
dar d s  exp r e s s e d i n  te rms of quant i t a t ive o r  qua l i t at ive e ffluent 
l im i t at i ons  us ua l ly inv o l ve add i t i ona l h i gh l y  t e chn i c al  con s i d e r a ­
t i ons . Al s o ,  exp e rt knowl edg e in t h e  f i e l d s  of admir a l ty law , 
e c onomi c s  an d mar ine insurance i s  nece s s ar i ly conn e c t e d  w i th the  
s e t t i ng of  p o l lut i on l i ab i l i ty and damag e comp en s a t i on s t andards . 

What i s  b e ing  s ought by the Law o f  the  S e a  C onference i s  a 
t r e aty exp r e s s i ng broad po l i ci e s  and p r in c ip l e s  rather than d e f i n e d  
a n d  p r e c i s e  t e chn i ca l  s p e c i f i cat i ons . Thus env i r onment a l ly re l a t e d  
p r o v i s i on s  o f  a n e w  c onvent i on s hould r e f l e c t  b a s i c  v a l u e s  t o  b e  
s e rve d and g o a l s  t o  b e  achi eve d . I n t e rn a t i ona l p o l lut i on contro l , 
l i ab i l i ty and damage comp ens a t i on s t andards i nc luded i n  trea t i e s  
curr ent ly i n  fo rce , o r  submi t t ed t o  s ta t e s  for r a t i f i c at i on , whi ch 
are des i gned t o  p r o t e c t  tho s e values and e ffe c t  thos e g o a l s  s uch 
as  the s t andards cont a ined in the  19 7 3  I n t ernat i ona l C onvent i on 
for the P r even t i on of P o l lu t i o.n from Ship s , s hould in the cas e o f  
t r e at i e s  b e  adher e d  t o  and t o  t ho s e  p ending should b e  t aken into  
accoun t . An app ropr i a t e  in t e rna t i onal b o dy thr oug h whi c h  such 
s tandar ds could b e  pre s c r i b ed in the future should be de s i gnat e d .  
T he s t at u s  o f  the autho r i ty o f  coas t a l  s t at e s  r e g ard ing p r e s cr ip t ive 
s t andards and enfo rcement j ur i s d i c t i on re lat ive to i n t e rnat i onal 
s t andards  s hould b e  c l e ar l y  de f ] ned . 

I n  many r e s p e c t s ,  part i cu l ar ly w i th r e g ard t o  ve s s e l s  engage d 
in int e rnat i onal t r ade , cont r o l  o f  p o l lut i on f r om comme r c i al fac i l ­
i t i es op erat ing i n  the m ar i ne env ir onment i s  a g i ob al p r o b l em re ­
q u i r ing an interna t i onal s o lu t i on whi ch , nonethe l e s s , w i l l  b e  
r e sp on s ive t o  c o a s t a l s t at e  inte r e s t s . 

Many d i s t inct i ons  s ho u l d  b e  made when d e a l ing w i t h  ques t i ons 
of e s tab l i s hment and enfo r c ement of po l lu t i on s t andards . Acc i dental  
p o l lut i on should be  d i s t i ngu i s hed from op erat i onal p o l lu t i on . P e rma­
nent ly affixed  s t ruct ur e s  s hould be d i s t i ng u i s he d  f r om fa c i l i t i e s  
whi c h  ar e t r an sp o r t at i on o r i ent e d  o r  ar e c apab l e  o f  b e ing ut i l i z e d  
i n  var i ous  l o c a t i ons . L o cal c on s ider a t i ons s hould b e  d i s t ing u i s hed 
from those o f  g e ne r al app l i cab i l i ty .  Co s t s  should be we ighed agains t 
p o t en t i a l  e ff e c t ivene s s . A l l  o f  thes e di s t incti ons are  imp o r t ant , 
but for the mo s t  p ar t , l i ke  t h e  s e a s  t o  whi ch t hey r e l at e , they are 
no t contro l l e d  by t r ad i t i ona l concep t s  of nat i onal or t err i t o r i a l  
j ur i s d i c t i o n .  
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MARI NE POLLUT I ON STANDARDS 

Ve s s e l s  

The I n t er - G overnmen t a l  Mar i t ime Consul t a t ive  Organ i z a t i on ( I MCO) 

I MCO was e s t ab l i s hed in 1 9 5 9  af t e r  the 1 9 4 8  Convent i on on the 
I nt e r - G ove r nment a l  Mar i t ime C ons u l t a t ive Organ i z at i on came into 
force . S in c e  that t ime , the accomp l i s hmen t s  of I MCO have demon� 
s t ra t e d  i t s cap ab i l i ty a s  a hi ghly s k i l l e d  spec i a l i z e d  ag ency o f  
the Uni ted  N at i ons an d an e ff e c t ive  forum for the p romu l g a t i on o f  
numerous imp o r t an t  t e chn i ca l  a n d  l e g a l  int ernat i on a l  conv ent i on s  
codes  r e l a t i ng t o  mar i ne t ransp o r t a t i on .  

I MCO mem b e r s h ip i s  open to a l l  s t a t e s  whi ch are memb e r s  o f  
t h e  Uni t e d  Nat i ons . As o f  Jun e  1 9 7 4 , i t s 8 5  ful l memb e r s  included 
1 8  Afr i c an n at i ons , 22 As i an nat i ons , and 14  Lat in Ame r i can nat i ons . 
The I MCO As s emb l y  and C ounc i l  a r e  i t s p r inc ip a l  govern ing organ s . 
I t s mos t imp or t ant t e chn i c al b ody ha s b e en the Ma r i t ime S af e ty C om ­
m i t t e e . I n  order  t o  as s ure  t h at i t s rap idly exp and ing memb ers hip  
is  ful ly r ep r e s en te d , an  extraordinary s e s s i on o f  the I MCO As s emb ly 
he l d  in O c t o b e r  1 9 7 4  adop t ed amendment s  t o  the I MCO Conven t i on whi ch 
when r a t i f i ed w i l l  inc r e a s e  C o un c i l  memb e r s hip f r om 1 8  t o  24 , and 
open the Mar i t ime S afety C omm i t t e e  memb e r s hip t o  a l l  I MCO memb er s , 
wh i le g iving a l l s ta t e s  n o t  I MCO memb er s  whi ch are p ar t i es to Con­
v en t i ons w i t h  whi ch the Commi t t e e  is  s p e c i f i c a l ly deal ing fu l l  
p ar t i c ip at i on r ig ht s . 

I MCO ' s  work i n  th e f i e l d s  o f  mar i t ime s af e t y  and m a r ine po l ­
l ut i on i s  o f t e n  i nt e rr e l a t ed . I n  t h e  f i e l d o f  mar i t ime s af e ty , 
s ome o f  i t s  mo s t  s ignf i c ian t  a c comp l i s hmen t s  a r e : 

• 1 9 6 0  I n t e rnat iona l  Convent i on f o r  the S a f e ty o f  L i fe at 
S e a , as amended i n  1 9 66 ,  1 9 6 7 ,  1 9 6 8 ,  1 9 6 9 , 1 9 7 1 and 1 9 7 3 ,  
and r ev i s e d  i n  1 9 7 4 .  

• 1 9 66 I nt erna t i on a l  C onven t i on o n  L o ad L ine s , a s  amended in 
1 9 7 1 . 

• 1 9 6 9  I nt e rna t i on a l  Regu l at i ons  for P r event ing Co l l i s ions 
a t  Sea ( r ev i s ed in 1 9 7 2) . 

• Re commendat i ons , s t ud i e s , code s o f  pract i ce and g u i de l in e s  
on t r a f f i c  s ep ar a t i on s cheme s , crew t r a in i ng , navi g a t i on a l  
warn ing sy s t ems , carr i a g e  o f  dan g e r ous g o o ds , and many o ther 
s ubj e c t s . 

I MCO ' s  e f for t s  i n  the  fi e l d  o f  p r event i on and c ontr o l  o f  mar i n e  
po l lu t i on inc lude : 

• 1 9 6 2 ,  1 9 69 , and 1 9 7 1  Amendme n t s  t o  the 1 9 5 4  C onvent i on for  
the P r event i on o f  P o l lut i on o f  the S e a  by O i l . 

• 1 9 6 9  I n t e rn at i onal  C onven t i on Re l a t ing t o  I nt ervent i on on 
the  H i g h  S e as in Cas e s  o f  O i l  P o l lu t i on Casual t i e s , and 
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1 9 7 3  Pro to co l  ( ext ends the Convent i on t o  h armfu l p o l lut ing 
s ub s t an c e s  other than o i l ) . 

• 1 9 69 I nt e rna t i ona l Conven t i on on C iv i l  L i ab i l i ty for O i l  
P o l l ut i on Damag e .  

• 1 9 7 1  I n t e rnat i onal Conventi on on the E s t ab l i s hment o f  an 
I n t e rn at i onal  Fun d for  Comp en s at i on f o r  O i l  P o l lut i on 
Damage . 

• 1 9 73 I nt e rnat i ona l  C onven t i on f or the P r even t i on o f  P o l l u ­
t i on from Ship s . 

W i th r e g ard t o  ve s s e l  s ource p o l lut i on p r event i on ,  I MCO ' s  mo s t  
not ewo r thy a chi evemen t t o  dat e i s  the 1 9 7 3  I n t ernat i on a l  C onven t i on 
for  the P revent i on o f  P o l lut i on from Ship s . The 1 9 7 3  C onvent i on i s  
a comp r e hen s ive t r e at y  whi ch fo r t h e  f ir s t  t im e  provi d e s  s t andards 
to dea l w i th almo s t  a l l  p o t ent i a l  f orms o f  mar i n e  p o l lutan t s  from 
ve s s e l  op e r a t i ons , as  we l l  a s  v e s s e l  de s ign , e qu ipment and p e rf orm­
ance r equ i r em en t s . I t s r ap i d  entry into force  and t a c i t  amen dment 
p rov i s i o n s  pr om i s e to p erm i t  i t s  s t andar ds to r emain current wi th 
t e chno l og i c a l  advanc e s  and e nv i r onmen t a l  r equ i remen t s . 

A numb e r  o f  the 1 9 7 3  C onve n t i on ' s  s t andard s , requi remen t s  and 
p r ohib i t i ons  were  d i s cus s ed p rev i ous ly in conn e c t i on w i th the t op i c s 
o f  ve s s e l  op era t i onal and ac c i dent a l  d i s charg e s . I n  summary , they 
ap p l y  t o  n onp er s i s t ent a s  we l l  as  p ers i s tent  o i l s , garb ag e , s ewage 
and t o  o th e r  harmful p o l lut ing sub s tance s , no tab ly chemi c a l s . They 
re l a t e  to ve s s e l  de s i gn , was t e  t r e a tment , mon i t o r ing an d d i s char g e  
equ ipmen t , r ecords , overb o ar d  d i s charge l imi t a t i ons and p rohib i t i ons , 
op e r at i ons , r e c ep t ion f ac i l i t i es , and to  enforcement . 

As t o  the  adequa cy of t h e  1 9 7 3  Marine P o l l ut i on Convent ion to 
deal wit h  the p r o b l em o f  v e s s e l  s ource p o l l ut i o n  l o cal ly a s  we l l  as  
i n t e rna t i ona l l y , the Na t i on a l  P e t r o l e um Counc i l  is  in ful l agr e e ­
men t w i th the fol l owing a s s e s sment by the Un i t e d  S t a t e s  C o as t  Guard : 

• • •  The Co as t Guard i s  conv inced that the  1 9 7 3 Con -
vent i o n  i s  a s t r ong do cumen t and o ne t o  wh i c h  the 
Uni t e d  S t a t e s  s hou l d  b e  an e a r ly s ignatory . The Con­
vent i on offers t he p r o sp e c t o f  s ig n i f i can t  r e duc t i on 
of p o l lut i on from a c c i d e n t a l  r e l ea s e s , a s  we l l  as r e ­
duct i on o f  op e r a t i onal  d i s charg e s , ful l y  i n  accord wi th  
the mandate  of  S e c t i o n  7 (A) of  the Ports  and Wat e rways 
S a f e ty Act c al l ing for min imum s t andards of de s i gn .  The 
C o a s t  Guard i s  a l s o  v e ry cogn i z an t  of the inte rnat i onal  
natur e  of  mar i t im e  s hipp ing and thi s nat i on ' s  l ongs tand­
ing comm itment to s e e k  mu l t i - na t i on a l  s o lut i ons . By 
working w i thin the int e rnat i ona l framework the C o a s t  Guard 
i s  c e r t a in that  th i s  coun t ry can b e s t  a chi eve i t s  a ims in 
the p r o t e c t i on o f  the marine env i ronment . *  

* Un i t e d  S t a t e s  C o a s t  Guard , " A  Br i e f  D i s cus s i on o f  C e r t a in 
Tank Ve s s e l  De s ign Concep t s , " "Whi t e  P ap er "  d i s t r ibut e d  dur ing 
the  fa l l  o f  1 9 7 4 .  
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The s i gn i fi c ance o f  the 1 9 7 3  Mar ine  P o l lu t i on Conven t ion 
should b e  ana l y z e d  in the  l i gh t of  the  e s t ab l i s hment of  the Mar ine  
Env i r o nment P r o t e c t i on Commi t t e e  ( ME P C ) .  This  n ew I MCO Commi t t e e , 
p r op o s e d  by the  Un i te d  S t a t e s , c ame into b e ing dur i ng N ovemb er o f  
1 9 7 3  f o r  t he p r ima ry p urp o s e  o f  exe cut ing and c o o rd in a t i ng al l 
a sp e c t s  o f  IMCO ' s  work in  the mar i n e  p o l lut i on f i e ld . *  I t  has b e en 
de s ignat e d  by I MCO as  the  " approp r i at e  b ody" charg e d  w i th ma in t a i n ­
i n g  t h e  curr ent s t a tus o f  the t e c hn i ca l  s t andards o f  the 1 9 7 3  Con ­
vent i on .  I t  i s  open t o  a l l  IMCO memb e r s  an d t o  a l l  o ther s t at e s  
p art i es t o  convent i ons  " in r e s p e c t  o f  wh i ch" p ar t i cular  MEP C  wo rk 
i s  d i r e c t ed . MEP C  Comm i t t e e  m emb e r s , no t memb er s  of I MCO , wi l l  
h av e  the  r ight t o  vo t e  on i s s ue s  invo lving convent i ons  t o  whi ch 
they ar e p ar t i e s . I n  on e imp o r t an t  asp ec t , MEPC  d i ffer s from o th e r  
I M C O  commi t t e e s . I t  i s  un i que in that  in many c a s e s  when i t  fun c ­
t i ons  a s  t he des ignated " approp r i at e  body" in r e sp e ct  o f  t h e  1 9 7 3  
Mar ine P o l lut i on Conven t i on and pr o s p ect ive ly , o t her conven t ions , 
i t s  d e c i s i ons  and act i ons do n o t  require  Coun c i l  o r  As s emb l y  ap ­
p roval  and w i l l  b e  commun i ca t e d  d i re ct ly t o  governmen t s  through the 
S e c r e t ar y - Gene ral . 

At the MEP C ' s  f i r s t m e e t ing h e l d  dur ing March of 1 9 7 4 , i t s  
rul e s  o f  P r o c e dur e and future Ac t i on P lan were agre e d  up on . t  When 
the s e cond s e s s i on was he ld  from Novemb e r  1 8- 22,  1 9 7 4 , the C omm i t ­
t e e  was act ively pursuing the t e chn i ca l  activ i t i es within  i t s  
frame o f  r e fe renc e . I n c luded among d e s igna t e d  MEPC  t a s ks whi ch 
h ave b e en g iv en pr i or i ty s t at us ar e :  ( 1 ) deve lopmen t o f  a l i s t  of 
·ha z a rdous p o l lu t ing sub s t anc e s  to be ann exed to the  1 9 7 3  P r o t o c o l  
to  the  1 9 69 I n t e rvent i on C onven t i on ( adop ted  at  the  s e cond MEPC  
s e s s i on) ; ( 2) d ev e l opmen t o f  imp r ov e d  me thods o f  enforcement o f  
t h e  1 9 5 4  a n d  1 9 7 3  Mar ine P o l l ut i on Convent i ons ; ( 3 )  revi ewing 
ava i l ab l e  ve s s e l o i l  d i s charg e mon i t o r ing and cont r o l  e quipment ; 
and ( 4 )  deve lopmen t o f  a s t andard metho d o f  ident i f i c at i on of o i l  
p o l l ut i o n  s ou r ce s . 

Ano th e r  s ig n i fi c ant i t em on t h e  MEPC  work p r og r am i s  the 
fu l f i l lment o f  the charg e g iv en to I MCO by Re s o lut i on 5 of the 
1 9 7 3  Marine P o l l u t i on Conference to cont inue work t owar ds deve l op ­
ing imp roved measures  f o r  the  min imi z a t i on o f  o i l  sp i l l s . The s e  
measur e s  w i l l  r e l a t e  t o  nav i g a t i onal s af e ty , crew train ing and 
cer t i f i ca t i on , co l l i s i on avo i dance and commun i ca t i on equ ipment , 
cargo trans fer operat i ng pro c e du r e s  and e qu ipment and v e s s e l  de ­
s i gn and cons t ru c t ion s t andards . 

A fu l l  und e r s t andi ng o f  t he imp o r t ance o f  the e s t ab l i s hment o f  
t h e  Marine E nv i r o nment P r o t e c t i on Comm i t t e e  and t h e  future imp l i c a ­
t i ons  whi ch c an be  dr awn f r om i t s  exi s t ence can b e  be s t  der ived 
f r om a de t a i l e d  examinat i on o f  the  MEP C  Ac t i on P l an . Ac cord ing ly , 
i t  i s  inc l ud e d  i n  th i s  r ep o r t  a s  App endix D .  

* I MCO Res o l ut ion A .  29 7 (VI I I ) , Novemb er  23 , 1 9 7 3 .  

t "Rep or t  o f  t h e  Mar ine E nv ir onment P ro t e c t i on C omm i t t e e  on 
i t s  F i r s t  S es s i on , "  I MCO Do cument MEP C  I / 1 0,  March 8, 1 9 7 4 .  
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S e t t i ng o f  S t andards 

The Na t i on a l  P e t r o l eum C o un c i l  r e a f f i rms i t s  vi ew that th e 
i n te re s t s  o f  mankind w i l l  b e s t  b e  s erved an d the  p r e s e rvat i on o f  
the m ar i ne envi ronment wi l l  b e s t  b e  achi eved w i th r e sp e ct t o  ve s s e l  
s ource p o l lut i o n  by ag r e e d  int e rnat i ona l s t andards cove r i ng s h ip 
de s i gn and cons t r uct i on ,  nav i g a t i onal s afety , ope r a t i onal  and 
a c c i dent a l  p o l lu t i on , and p o l lut ion l iab i l i ty and damage c omp ens a ­
t i on . As i s  d emons t r a t e d  by  the " sp e c i al ar e a "  concept emb o d i e d  
in the  1 9 7 3  Ma r ine P o l lut i on Conven t i on , the  p art icular env i ron­
men t a l  inter e s t s  of  coas t a l  s t at e s , i nc l uding tho s e  wi th s t r a i t s , 
can b e  ful l y  p r o t e c t e d  w i thin such an int erna t i onal framework . 

Ve s s e l  r e l a t e d  m ar ine p o l l u t i o n  s t andards s ho u l d  be inte r ­
nat ional ly f o rmu l at ed and agreed upon t o  avo id the  chao t i c di s rup ­
t i on o f  s hipp ing and unne c e s s ary c o s t s  r e s u l t i ng from the cons truc­
t i on o f  v e s s e l s t o  engage  in l imi ted  t r ad ing b e tween a f ew p o r t s  
whe re  un i l a t e r a l  s t andards mu s t  b e  met . Furthermo r e , un i l at e r a l  
s t andards an d t he i r  enfor c emen t wou ld  i nvo lve n e ed l e s s  s t opp ing and 
d e t a in i ng of v e s s e l s - - a  con s e quence whi c h  wou l d  r e s u l t  in a typ i ca l  
l a rge  t anke r  b e ing s ubj e c t e d  t o  unj us t i f i ed e c onom i c  p ena l t i e s . 

By i t s work , I MCO has demons t r a t e d  that i t  i s  a hi gh ly comp e ­
tent i ns t i t u t i o n  w i th  the ne c e s s ary exp e r t i s e ,  admin i s trat ive ma ­
chinery and b r o a d  repr e s ent a t i on thro ugh wh i ch formu l a t ion o f  inter ­
n a t i onal s t andards r e l a t ing t o  ve s s e l  s ource mar ine p o l lu t i on can 
b e s t  b e  a c comp l i s he d .  A new Law o f  the S e a  Convent i on s hould the r e ­
fore confi rm I MC O  as the agency r e s p ons i b l e  for  th i s  func t ion . 

Furthe rmo re , w i th r e sp e ct t o  fore ign f l ag ve s s e l s  nav i g a t ing 
w i th i n  t e rr i to r i a l  wat er s , intern a t i onal l y  ag r e e d  de s ign , cons t ruc ­
t i on and e quipment s t andards s hould  n o t  b e  the  s ub j ect  o f  un i l a t e r a l  
chang e by p o r t  o r  o the r co a s t a l  s tat e s . I n  t h i s r e g ard , th i s  rep o r t  
a g r e e s  w i th t h e  f o l l ow i ng s t a t emen t b y  C o a s t  Guard repr e s en t a t ive s 
whi c h  app e ar e d  in the J anu�ry 1 9 7 4  e d i t i on o f  Marine Technology . 

• • •  [ U ] n i l a t e r a l  act i on i n  s uch an a s p e c t  a s  ve s s e l  con­
s truc t i on p r e s ent s c e r t a in i nt r in s i c  dang e r s . F i r s t , it  
mi ght p l ac e  the u . s .  merchan t ma r i ne at an  e conom i c  d i s ­
adv an t ag e  v i s - a - v i s  f o r e i gn v e s s e l s  op erat ing in fore i gn 
trade . S e c ond , i t  wou l d  b e  l i ke ly t o  imp ede r at i f i cat ion 
o f  the C onven t i on by other nat i ons . T hi rd ,  un i l at e r a l  
act i on b y  the  Un i te d  S t a t e s  could  encourag e the p r o l ifera t ion 
o f  d i f fe r ing r eg u l a t o ry s chemes  un i l at e ra l ly impo s ed by 
o t he r  n a t i o ns . I t  was a centr a l  art i c l e  o f  f a i t h  a t  the 
Confe r enc e , in ab andon ing i nc lus i on of an ar t i c l e  formal ly 
l im i t ing un i l a t e r a l  act ion , that s ignat ory n at i ons would 
act  r e sp o ns i b ly in sub s t ant i a l  c onf o rmance  w i th the  p r o ­
v i s i ons  o f  the  C o nven t i on . * 

* "The I mp act o f  the  1 9  7 3 IMCO C o nvent i on o n  the Mar i ne I ndus try" 
Rear Adm i r al W .  M .  B enke r t  and L i eutenant ( j . g . ) D .  H .  W i l l i ams , 
Marine Technolog y �  January 1 9 7 4 ,  p . 6 . 
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S im i l ar l y ,  p o l lut i on l iab i l i ty and damag e comp ens a t i on s t an ­
dar ds s ho u l d  b e  un i form worldwide  and internat i ona l ly ag r e e d  in 
o rd e r  to a s sur e s w i f t  c l e anup and insurab i l i ty , t o g e t h e r  wi th ade ­
qua t e  and c e r t a i n  damage c omp en s at i on .  Such int ernat i onal  agre e ­
m en t  would avo id wa s te fu l  and c o s t ly deve l opmen t s , including the 
p ro l i fe r at i on o f  l o cal  p o l lu t i on fund s . 

Fo l l owin g  the  1 9 6 7  Torrey C anyon casua l ty , much progr e s s  has 
b e en made by b o t h  g overnm en t s  and indus try in the l e g a l  areas  of 
o i l  sp i l l  l i ab i l i ty and p o l lut i on damage c ompen s at i on .  The p e t r o ­
l e um and t anker indus t r i e s , r ecogn i z ing the apparent inadequacy o f  
t r ad i ti ona l pr inc ip l es o f  adm i r a l ty l aw t o  de al wi th p o t en t i a l  
c l a im s  from maj o r  o i l sp i l l s , c r e a t ed t h e  Tanker s Owners  Vo l unt ary 
Ag re ement Conc e rn in g  L i ab i l i t y  f o r  O i l  P o l l u t i o n  ( TOVALOP)  in 1 9 69 
an d the  Contract  Reg ar d i ng an I nt e r im Supp l ement t o  Tanker L i ab i l i ty 
f o r  O i l  P o l lut i on ( CRI STAL)  in 1 9 7 1 . I n  s ub s t ance , TOVALOP i s  an 
agreement among owne r s  o f  ov e r  9 9  p er cent of the  Free  Wor l d ' s  
t ank er  t onnag e  whi ch e ncourag es owne r s  t o  promp t ly c l e an up o i l  
sp i l l s  and a s s ur e s  nat i on a l  g ove rnmen ts  o f  r e imbur s ement o f  the i r  
r e a s onab ly incur r e d  p ers i s t en t  o i l  c l eanup expens e s  a r i s ing out 
o f  n e g l i g ent sp i l l s  from e n t e r e d  tanker s , up to a t o t a l  of $ 1 00 
p e r g r o s s  r eg i s t e r ed t on o r  $ 1 0  mi l l i on , whi chever i s  the  l e s s e r . 

CRI S TAL i s  a s upp l ement ary ag r e ement amon g more than 9 0  p e r ­
c ent o f  t h e  Fr ee Wor l d ' s  o i l  comp any owners  o f  p er s i s t ent o i l  
carg o e s  whi ch i s  d e s ign ed t o  a s s ur e  that a t o t a l  o f  $ 30 m i l l i on p e r  
TOVALOP t anker sp i l l  inc i dent i s  ava i lab l e  t o  re imburs e t anke r own e r s  
fo r the i r  c l e anup co s t s  a n d  t o  c omp en s a t e  o thers  s u s t ain ing p o l lut i on 
damag e ,  a f t e r  r eme d i e s  und er  TOVALOP and o ther s ou rc e s  have b e en 
exhaus t ed .  

Thus far , T OVALOP and CRI STAL h ave p roven t o  b e  s ucce s s ful 
nong o ve rnment a l  me asures  whi ch h ave encouraged swi ft o i l  sp i l l  
c l e anup and h ave demons t ra t e d  the c ap ab i l i ty o f  the t anke r  and 
p e t r o l eum i ndus t r i e s  t o  r e s p ond fu l ly t o  j us t  c l a ims wh i ch may 
a r i s e  out o f  o i l  s p i l l  s i tu a t i ons . 

The 1 9 69 I n t e rna t i onal C onven t i on on C ivi l L i a b i l i ty for O i l  
P o l lut i on Damage  and the 1 9 7 1  I n t e rnat i on a l  Convent i on on the 
E s t ab l i s hment o f  an I n t e rnat i on a l  Fund for O i l  P o l l u t i on Damag e ,  
p r omu l g a t ed thr ough I MCO , ar e cur rent l y  p end ing r a t i f i c at i on an d 
com ing into  f o r c e . The i r  provi s io n s , a l though s omewhat b r oader , 
ar e t o  a g r e a t  degr e e  p a ra l l e l  t o  t ho s e  of TOVALOP and CRI STAL . I n  
comb i n at i on ,  they p rov i de f o r  r e imbur s ement o f  c l e anup c o s t s  and 
p o l l ut i on damage l o s s e s  up t o  a l i m i t  of about $ 3 6  m i l l i o n .  When 
t h e  C iv i l  L i a b i l i ty and Fun d C o nven t i ons c 9me i nt o  f o r c e , TOVALOP 
and C R I STAL may prob ab ly g o  o ut of  e x i s tence . 

Dome s t i c  l e g i s l at i o n  s eek ing t o  imp l ement t h e  C ivi l L i ab i l i ty 
an d Fund Conv ent i ons i s  cur r en t l y  b e fo r e  the  Congre s s . The t anker 
and p e t r o l eum indu s t r i e s  hav e  and c on t i nue to supp o r t  a l l such 
p r op o s e d  g ove rnmen t  a c t i ons d e s i gned to r ap i dly b r i ng the s e  Conven­
t i on s  i nt o  f o rce . 

A new Law o f  the  S e a  Conve n t i on should enc ourag e a l l  Un i t ed 
Nat i ons memb e r s  t o  p a rt i c ip at e act ive ly in formu l at i on through 
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I MCO o f  in t e rn at i onal ly ag r e e d  mar in e p o l l u t ion s t andards . Al s o , 
al l s t a t e s  s ho u l d  b e  urg e d  t o  b e come p a r t i e s  t o  and dome s t i ca l ly 
imp l emen t  the  numerous e x i s t ing intern a t i on a l  t reat i e s  cont a i n ing 
hi ghly de s i r a b l e  s t andards such as  the 19 7 3  Ma rine P o l lut i on Con­
v en t i on .  I n  t h i s  r e g ard , i t  i s  n o t ab l e  that  t he p o l lut i on pr e ­
v en t i o n  s t andards o f  the  19 69 and 19 7 1  Am endmen t s  t o  the  19 5 4  C o n ­
v ent i on f o r  t h e  P r ev ent i on o f  P o l lut i on o f  the S e a  b y  O i l  have 
b e en accep t e d  by mo s t  mar i t im e  n at i ons as we l l  as  the o i l  and 
sh ipp ing i ndus t r i e s and incorp o rat ed into  the 19 7 3  Conven t i on .  
However , they h ave ye t t o  r e c e iv e  suf f i c ie n t  rat i f i c a t i ons t o  br ing 
them into  f o r c e . In the i nt e re s t  of m i n im i z ing ma r ine p o l lut i on , 
p ending the c om ing into  f or c e  o f  the 19 7 3  C o nvent i on ,  p ar t i e s  t o  
the 19 5 4  C onven t i on whi ch hav e  n o t  rat i fi ed t h e  19 69 an d 19 7 1  
Amendmen t s  s ho u l d  d o  s o  a s  sw i f t ly a s  po s s ib l e . 

Enf o r c ement of S t andards 

The s ame b a s i c  c on s i de r at i ons w h i ch unde r l i e the p r ev i ous l y 
d i s cu s s e d  Na t i on a l  P e tr o l eum C o un c i l  p o s i t i on on the  s ub j e c t  o f  
un imp e de d  p as s a g e  of c omme rc i a l  ve s s e l s  t r an s i t ing s t ra i t s  and 
o ther  co a s t a l wa t er s  a l s o  gove r n  the  Nat i ona l P e t r o leum Counc i l ' s  
r e commen dat i ons  w i th r e sp e c t  t o  enf o r c ement of ve s s e l  re l a t e d  
i n t e rnat i on a l ly agr e e d  mar ine p o l lu t i on s t andards . 

The Na t i onal  P e t r o l e um C o un c i l urg e s  t h at the  enfor cement o f  
i nt e rn a t iona l ly ag r e e d  p o l lu t i on s t andards app l i cab l e  t o  commer c i a l  
ve s s e l s  shou l d  b e  s hared b y  f l ag , p o r t  and c o a s t a l  s t at e s  a s  
fo l l ows : 

• E n for cement o f  in t e rnat i ona l ly ag r e e d  v e s s e l  d e s ign , 
con s t ruc t i on and e qu ipmen t s t andards shou l d  remain the 
pr imary r e s p ons ib i l i ty of the f l ag s t a t e  supp l eme n t e d  by 
l im i t e d  p or t  s t at e  aut ho r i ty in accord�n ce w i th the 19 7 3  
C onvent i o n  for the  P r even t ion o f  P o l lut i on from Ship s . 

• Eme rg ency coa s t al s t a t e  act i on t aken t o  p r event o r  mi t i g a t e  
p o l lu t i o n  o f  i ts co as t l in e s  i n  conne c t i on w i t h  a mar i t ime 
c a s u a l ty invo lv ing a v e s s e l  r e g i s t e red in ano ther s t a t e  
s ho u l d  a l ways b e  r e a sonab l e  a n d  nond i s cr iminatory . S e award 
of t er r i t o r i a l  s e a s , i n  s i tua t i ons  i nvo lving mar i t ime 
c a s ua lt i e s r e s u l t ing in imm inent d ang er  of maj or harmful 
p o l lut i on damag e to the  c o as t l in e  of a c o a s t a l  s ta t e , 
aut ho r i ty f o r  suc h emerg ency a c t ion by  that s tat e in 
a c co r danc e with the 19 69 I n t e rv en t i o n  C onven t i on , as 
amende d , s hould  be conf i rme d . 

• I n t e rn a t iona l ly ag r e e d  opera t i on a l  d i s charg e s t an dards 
s houl d b e  enforced  by a c omb inat i on of f l ag and p o r t  s t a t e  
me a sur e s , r e cogn i z ing t h e  r ig h t  o f  a co a s t a l  s t at e  t o  t ake 
r e a s on ab l e  emerg ency enf or ceme n t  a c t i on of a nonpun i t ive 
nature  ag a i n s t  f o r e i gn f l ag v e s s e l s  when a r i s k  of sub ­
s tan t i a l  dama g e  t o  i t s  c o a s t l in e  o r  o ther e conomi c int e r e s t s  
subj e c t  t o  i t s j u r i s d i c t i on ar i s e s  fr om an o p er a t i onal d i s ­
charg e a l l e g ed t o  b e  i n  v i o l at i on o f  the  internat i ona l ly 
ag r e e d  s t andards . 
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• Unr e s o lv e d  d i f ferences  amon g s t at es or b e tween s t at e s  and 
p r iva t e  p art i e s  ( o ther than b e tween a v e s s e l  and i t s  f l ag 
s t at e )  ar i s ing out o f  any a ct i on taken o r  no t t aken by a 
s t at e t o  enf o r c e  intern a t i onally ag r e e d  s t andards s hould 
be adj udi ca t ed by mean s of the di sputes  s e t t l ement p r o c e dure 
provi ded for i n  the  C o nv ent i on .  I n  t h i s  regar d , ve s s e l  
owners  should hav e  a d i r e ct r ight o f  act i on f o r  damag e s  
agains t nonfl ag s t a t e s  fo r arb i t rary int e r fe r ence wi th 
ves s e l  op e r a t i ons o r  o t her abus e s  o f  en f o r cement j ur i s ­
di c t i on in v i o l a t i on fo r the Convent i on .  

The l j mi t e d  p or t  s ta t e  enfo rcement measures  r e c ommende d by the  
Na t i onal P e t r o l e um C o un c i l  are  b as ed on manda t o ry loading p o r t  an d 
r ep a i r  p o rt i nsp e c t i ons . I f ,  a ft e r  hav ing made an insp e ct i on , a 
po r t  s ta t e  has r e a s on a b l e  g r ound s  for  b e l i ev ing that a v i o l at i on 
has o c curr e d , i t  s hould s o  info rm t he f l ag s ta t e , furn i s h  t o  the 
f l ag s t a t e  a l l  e v i dence ob t a i ned by i t  to s upp o r t  i t s b e l i e f , and 
shoul d i t s e lf imme d i at el y  ins t i t u t e  p r o c e e d ings ag a ins t the ve s s e l  
f o r  a v i o l a t i on o f  the  i nt ernat i o na l ly ag r e e d  d i s charge s t andards . 
I f  the f l ag s ta t e  i nforms the p or t  s t at e ,  wi thin 9 0  days from the 
g i v ing of the port s ta t e  no t i ce , that the  f l ag s t at e  has i t s e l f  
i ns t i t ut ed p ro ce e d ings aga in s t  the ve s s e l  f o r  the s ame v i o l at i on , 
the  p o r t  s ta t e  sha l l  d i s cont inue i ts own p r o c e ed ing . I n  o rde r to 
fac i l i t a t e  p r o o f  o f  d i s charg e , i t  could b e  prov i de d  that the 
a r r ival  at  a l o ad i ng o r  rep a i r  p ort with c l e an t anks when the 
r e cord b o o ks s how that t he ve s s e l  l e ft the  l as t  port o f  cal l wi t h  
only r e s i due on b oard cons t i t u t e s  a prima facie c a s e  of a v i o l a t i on . 

W i th regard t o  o b s erved h i g h  s e a s  op erat i onal d i s char g e s  a l ­
l e g e dl y  i n  v i o l at i on o f  i n t e rnat i on a l l y  ag r e e d  s t andards and not 
invo lv ing the  r i sk  of s ub s t ant i a l  d amag e to a coa s t l ine  o r  o ther  
e conom i c  i nt e re s t s  subj e c t  t o  t h e  j ur i s d i ct i on o f  a co a s t al s t ate , 
a w i tn e s s i ng s t r a i t  or o t her  co a s t a l  s t at e s hou l d  in carry ing out 
t h e  p o r t  s ta t e  concep t  o f  j ur i s d i c t ion be autho r i z ed to interrogate  
the  v e s s e l  in que s t i on a s  t o  n ame , owne r ,  f l ag o f  r e g i s try an d i t s  
n e x t  p o r t  o f  ca l l . Thi s inform at i on , t o g e ther w i th evidence o f  th e 
a l l eg e d  v i o l a t i on would t h en b e  t r ansm i t t ed t o  the s t at e  of the next 
p o r t  o f  ca l l  and t he f l ag s t a t e . Dur ing the c a l l  o f  the v e s s e l , 
the  p o r t  s t a t e  wo u l d  b e  r equ i r e d  t o  inve s t i g a t e  fu l ly and when 
app r op r i at e  to p ro s e cu t e  the  al l eg e d  v i o l a t i on in a manner  s im i l ar 
t o  that  whi ch wo ul d b e  i nvo l ved in a pro s e cut ion by  th e v e s s e l ' s  
f l ag s t at e .  I n  a l l c a s e s , a ful l  r ep o r t  o f  such p or t  s t ate  enforce ­
ment act i on would b e  p romp t ly t r an sm i t t e d  t o  the r ep o r t ing and f l ag 
s t at e s . Penal t i e s  imp o s ed by  p o rt s t a t e s  s hould b e  mon e t ary on ly , 
and , upo n  comp l e t i on of i t s  i nv e s t ig at i on , the  p o r t  s t a t e  s hould 
be r e qu i red  to r e l e a s e  the ve s s e l and i t s  c r ew aft e r  rece iv ing 
e v i dence of f inanc i al r e sp ons ib i l i ty up to t he amoun t o f  the maximum 
p o s s ib l e  p enal ty . P o r t  s t at e  a c t i on in a p art i cu l a r  c a s e  s hould 
be s ub j e ct to a r e a s onab le  s t atute  of l im i t a t i o n s . F l ag s t ate 
p r o s e cut i ons  s hould t ake i n� o  ac coun t  p r evi ous p o rt s t a t e  p ro s e cu ­
t i ons i n  o r d e r  t o  avo id  a s s e s sm ent of mul t ip l e  .p enal t i e s  f o r  the 
s ame infrac t i on .  
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S e ab e d  E xp l or a t i on and Pr oduc t i on Fac i l i t i e s and Deepwater  Terminal s 

S e t t i ng and En fo rcement o f  S t andards 

F a c i l i t i e s  f or of fshore exp l o ra t ion and p r o duct i on and t e rminal  
fac i l i ti e s  p r e s en t  many of the  s ame mar ine p o l l ut i on p rob l ems a s  
v e s s e l s ,  but  the i r  fun damen t a l  na t ur e  i s  d i ff e r ent . Al thoug h the s e  
fa c i l i t i e s mus t  i n i t i al ly b e  t r ansp o r t ed t o  a de s ir ed l o cat i on and 
are  s om e t ime s moved from p l ac e  to p l ace , th e i r  d e s ign cr i t er i a  and 
op erat i ng character i s t i c s , un l ike ve s s e l s , are pr imar i ly d i r e c t e d  
towards f i xed  op e r at ions . However , a s  i s  t he ca s e  w i th ve s s e l s , 
b e c aus e o f  the n atur e o f  the o ce an s  in whi ch t hey op erat e , p o t en t i a l  
ma rine  p o l lut i on p r ob lems r e l at in g  t o  them as we l l  a s  p rop ds e d  
s o lut i on s  t o  tho s e  p r o b l ems a r e  n ot an d canno t b e  l im i t e d  b y  g e o ­
g r aph i ca l  c on s i d er at i ons and l e g a l  concep t s  o f  n at i on a l  and inte r ­
nat i onal  b oundar i e s . 

When mob i l e  o f f s ho re dr i l l in g  un i t s  an d o ther o ffshore p e tro ­
l eum fac i l it i e s  a re in a nav i g a t i onal  mo de , they are g ener a l ly 
cons i d e r e d  s ub j e c t  to the s ame s t andar d s  a s  t radi t ional  ve s s e l s . 
Ac co r d in g ly , the 19 7 3  Ma r i ne P o l l ut i on Convent i on inc l ude s al l 
f ix e d  and f lo at ing p l at forms w i th in the  de f in i t i on o f  " s h ip s , "  and , 
wi th  t h e  e x c ep t i o n  o f  d i s charg e s  ar i s ing d i r e c t ly from exp l o r a t i on 
or deve l opmen t ,  w i l l  r e g u l at e  o i ly wa t er d i s charg es from p e tro l eum 
o f f s ho re f ac i l i t i e s w i th s t andards app r ox imate ly equiva l en t  t o  
tho s e app l i cab l e  t o  ves s e l s  (nontank e r s )  o f  4 00 g ro s s  t ons and 
above . 

Minimum i n t e rnat i on a l ly agr e e d  op erat i ona l s a fety and env i r on ­
men t a l  s t an dards s hou l d  b e  f o rmu l a t e d  for dr i l l ing r i gs  and p l a t fo rms 
in the f orm o f  capab i l i t i e s  o f  t he s e to p e rform un de r g iven we at her 
and c l im a t e  cond i t i ons . When dr i l l ing r igs  and p l at forms are de ­
s igned and con s truc t e d  i n  conform i ty w i th such s t and ards , they 
s ho u l d  be p ermi t t e d  to be u s e d  i n  ar e a s  whe re  th e g iv en or l e s s  
s ev e r e  we ather an d c l imate  c ond i t i on s  prevai l .  Such s t andards 
shoul d be dev e l op ed throug h  an app rop r i a t e  int e rna t i on a l  organ i z a ­
t i on . T he int e rn at i ona l org an i z at i on shoul d ob t a i n  and t ak e  into  
a c count t he t e chn i ca l  supp o r t  of  the  i ndus t ry as s o c i at i ons that  
have sp e c i a l i z e d- knowledge  i n  t he f i e l d ; f o r  examp l e ,  O i l  Indus t ry 
I n t e rnat i on a l  Exp l orat i o n  and P r o duc t i on Forum ,  I n t e rnat i onal 
As s o c i at i on of Dr i l l i ng Contrac t o r s , I n t ernat i onal  As s o c i a t ion o f  
G e op hys i ca l  C ont r act o r s , I n t e rna t i onal  As s o c i at i on o f  C l a s s i f i cat i on 
Soc i e t i e s  and I n t ernat i ona l P e tro l eum I n du s t ry E nv ironment Con s e rva ­
t i on As s o c i at i on .  

The adj acent coas t a l  s t at e  o r  o t her autho r i z ing b ody s hould  b e  
autho r i z e d  t o  pr e s cr ib e  h igher  s t an dards o f  t h i s  typ e fo r dr i l l ing 
r i g s  an d p l a t f o rm s , i f  i t  det ermines  the s e  to be n e ce s s ary af ter 
consu l t a t i on with the i nt ern at i onal  s t andard s e t t ing o rgan i zat ion 
and t echn i ca l ly c omp e t ent o r g an i z a t i ons such as  thos e l i s t e d  above . 

The s ame con s idera t i ons  and r e c ommendat i ons  made ab ove for 
s e ab e d  e xp l orat i on and p roduct i on f ac i l i t i e s ar e e qua l ly app l i cab l e  
t o  de epw a t e r  t e rm i n al s .  
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Jur i s d i ct i on t o  enf o r c e  a l l  s af e ty an d env i r onmen t a l  s t and ards 
app l i cab l e  to o f f s ho r e  fac i li t i es whi ch are  f i x e d  and operating 
s ho u l d  b e  confirmed in t he coas t a l  s t a t e  or other  author i z ing b ody . 

F o rum f o r  Dev e l opmen t of I n t erna t i onal  S t andards 

The a ccomp l i s hment s , b r o ad r ep r e s entat i on ,  o r g an i z a t i onal  
s t ructur e , adm in i s trat ive cap abi l i t i e s and exp ert i s e  o f  IMCO we r e  
p revious l y exam in ed in  conne ct ion wi t h  t h e  s e t t ing o f  int e rnat i o n a l  
s a f e ty and p o l lu t i on s t andards for v e s s e l s . 

I MCO ha s a lr e ady b egun work in t he f i e l d  o f  d ev e l op ing int e r ­
n at i onal  s t andards f o r  the cons t ruc t i on an d e qu ipment of o f fshore 
dr i l l ing r i g s  an d p r o duc t i on p l at forms t o  en sure their s afe ty 
inc l ud in g  the avo i dance of c o l l i s i on s . The N a t i onal  P e t r o l eum 
C o unc i l  r e commend s that the Law o f  the S e a  Convent i on d e s ignate 
IMCO as  the app r op r i at e  int erna t i on a l  f o rum in  whi ch g overnment s 
should  formu l a t e  agreed  int e rnat i onal  safety  and p o l lut i on s t andards , 
not only for v e s s e l s , but f or a l l  p et r o l eum and o the r comme r c i a l  
fac i l i t ie s  op erat ing in  t he mar ine env i r onmen t .  However , i n  mak ing 
th e i r  recommend a t i on ,  the Counc i l  emphas i z e s  that it is condi t i one d 
upo n  the exp an s i on o f  I MCO ' s  frame o f  re f erence , i t s  organi z at i onal  
s t ructur e and i t s  use  o f  exp e r t  indus try cons u l t an t s  t o  a s sure 
s ep arate  an d info rmed dete rmin a t i ons with r es p e c t  t o  app l i cab le  
s tandard s  for e a c h  k ind of  marine fa c i l i ty .  

I t  i s  fur th er  sugg e s t e d  that s houl d IMCO b e  s o  des ignated by 
the for thcoming L aw of the S e a  Convent i on ,  that , in  due cours e ,  
i t  b e  char g e d  wi th ana l y z ing the  p os s ib i l i t y  o f  amending t h e  19 69 
C iv i l  L i ab i l i ty and 19 7 1  Fund C onven t i ons  t o  cover l i ab i l i ty an d 
damage compens a t i o n  for o i l  sp i l l s  from a l l  marine p e t r o l eum fac i l ­
i t i e s . I n  th i s  r e g ar d ,  t h e  i ndus try Of fshore  P o l lut ion L i ab i l i ty 
Ag re emen t ( OPOL ) , ent ered  into  dur ing Augus t  o f  19 7 4  by  s everal  
op erators  of Un i te d  Kingdom North  S e a  o f fs hore e xp l orat i on and 
p r o du c t i on faci l i t i e s , i s  no teworthy . OPOL has b e en charac t e ri z e d  
b y  s ome a s  t h e  exp l o ra t i on and p roduc t i on TOVALOP . 
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Chap t e r  F ive 

SETTLEMENT O F  D I S PUTES 

Mor e  e x t e ns i v e  and i n t ens ive u s e  an d exp l o i t a t i on o f  o c e an 
sp ace can b e  exp e ct ed t o  g iv e  r i s e  t o  d i fferenc e s  and di sput e s  
among u s e r s - - g ove rnment s , p r ivat e p ar t i e s an d i n t ernat i ona l organ i ­
z at i ons . T he fact  that d i ffe rence s and di s pu t e s  ar i s e  i s  in no 
way a r e f l e c t i o n  up on the  u s ers  but rather a conclus i on b as e d  up on 
p as t  exp e r i en c e  and the i nc r e a s ing comp l ex i t i e s  o f  o c e an u s e s . 

A l l  n a t i ons h ave an i n t e r e s t  in maint a in ing p e a c e fu l  and har ­
mon i ous  cond i t i o n s  i n  t h e  man i fo l d  u s e s  of o ce an space an d thus a 
con c e rn that  d i sputes  among u s e r s  b e  r e s o lved p e ace fu l ly and j us t ly .  
T h e r e fo r e , a ma t t e r  o f  high  p r i or i ty i n  a n ew Law o f  the S e a  C on ­
ven t i on s houl d b e  provi s i on for compul s ory , imp ar t i a l  and e ff e c t ive 
r e s o lut i on of d i spute s ar i s ing from act i v i t i es unde r the Conven t i on 
and under rul e s  and r egul a t i ons  i s sued pursuant t o  i t .  

T h i s chap t e r  addr e s s e s  o n ly thos e d i spu t e s  wh i ch wou l d  involve 
a p r ivat e p ar ty a l t hough anot her p arty t o  t he d i spu t e  could  be  a 
gove rnment or i t s  ag ency or an interna t i onal  o rgan i z a t i on .  Such 
d i sput e s  woul d i nc lude t h o s e  ar i s i ng out of arrangemen t s  b e tween 
a p r i va t e  p arty and a s t at e  o r  the int ernat i on a l  author i ty for the 
e xp l o i t a t i on o f  s e ab e d  min e r a l s  and di sput e s  conc ern i ng a ves s e l , 
i t s  own e r  o r  the owner o f  i ts cargo and a s t ate  o r  an i nt e rna t i onal 
o rgani z a t i on . 

The C onvent i on should  e s t ab l i s h a D i sputes  S e t t l emen t Cent e r  
t o  dea l w i th the s e  typ e s  o f  d i sput e s  and t h e  Center s ho u l d  b e  pro ­
v i de d  w i th a s e cre t ar i a t  and an a de qua t e  s t af f  t o  car ry out i t s  
func t i ons . The s e cr e t ar i a t  and s t af f  wou l d  b e  headed by a Se cre t ary 
G e n e ra l  o f  t h e  C e nt e r . 

I n  t h e  event a d i sput e invo l v i ng a p r iva t e  p arty ar i s e s , wh i ch 
wou l d  b e  s ubj e c t  to the  s e t t l em ent p r o cedur e s  o f  the  Conven t i on , 
th e Cent e r  s houl d f i r s t  s e e k  t o  e ff e c t  a r e s o lut i on through the 
us e of i t s  g o od o f f i c e s  and throug h  me d i at i on and conc i l i a t i on 
e ffor t s  u t i l i z ing the  a s s i s t ance o f  exp e r t s in the s ub j e c t  mat t e r  
o f  t h e  d i s put e . 

The C ent e r  s houl d mainta in a b r o ad ly b a s ed l i s t  o f  p er s ons  who 
wou l d  b e  ava i l ab l e  t o  a c t  as arb i t r a t o r s  t o  cons ider  d i s p ut e s  wh i ch 
have no t b e en r e s o lved throug h  g o o d  o f f i ce s , me d i a t i on an d conc i l i ­
at i o n . T h i s  l i s t  s hou l d  inc l ude h i gh l y  qua l i f i ed and imp ar t i a l  
j ur i s t s  and exp e r t s  i n  t he var ious u s e s  o f  o ce an space . I n  pre ­
p ar in g  and main t a i n ing t h i s  l i s t , the  Center  s hou l d  r e ce ive and 
take i nt o  a cc ount the sug g e s t i ons  of r e cogni z e d  a s s o c i at i ons and 
o r g an i z a t i ons  such as  b ar a s s o c i at i ons and o ther l e g a l  o rg an i z at i ons , 
ge o l og i c a l  and g � ophys i c a l  i n s t i tu t e s , s h ipp ing an d mar i t ime as s o c i ­
at i ons  and o f fs ho re  eng i n ee r i ng an d t e c hn i c a l  a s s o c i a t i ons . 

When a d i spu t e  i s  r e fe r r e d  t o  t h e  Center  for arb i t r a t i on , the 
l i s t  of arb i t ra t o r s  ma inta ined by the  C e nte r would be made ava i l ab l e  
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t o  t he p ar t i e s  t o  the  d i spute  who wou l d  e ach cho o s e  from the  l i s t  
an ag r e e d  numb e r  o f  indiv i dua l s  who wou l d  s e rve on the  arb i t r at i on 
p ane l f o r  that d i s pu t e . Tho s e s o  s e l e c t e d  wou l d  cho o s e  ano ther 
arb i tr a t o r  fr om the  l i s t  to s e rve a s  ump i r e  of the arb i trat i on .  I n  
th e event t h e  arb t t ra t o r s  cho s en by the  p ar t i es s hould  b e  un ab l e  
t o  ag r e e  up on a cho i ce o f  an ump i re , the S e c r e t ary G en e r a l  o f  the 
C ent e r  w i l l  c ho o s e  an arb i trator  from the  l i s t  t o  s e rve a s  ump i re . 

An awar d o f  such an arb i t ra t i on p r o c e dure would b e  b inding 
up on the p ar t i es t o  i t  and wou l d  not  b e  app e a l ab l e  t o  any other 
court o r  b ody . The Conve n t ion s ho u l d  p rovide  for  the enfo r c ement 
o f  such an award in  the stat es p arty t o  i t . 

I t  i s  e s s en t i a l  that  procedures  an d ins t i tut i ons  b e  ava i l ab l e  
t o  act  in eme rg ency s i t ua t i ons  and take i nt e r im act i on p ending 
f i nal  r e s o lut i on o f  the di sput e .  Thi s n e e d  is p art i cu l a r l y  acute 
wi th r e s p e c t  to  d i s pu t e s  inv o l v ing ve s s e l s  whi c h  may b e  deta ined 
by the  author i t i es o f  a s t at e .  

I n t e r fe r en c e  o r  unne c e s s ary de lay wi th s h ipp ing may b e  very 
co s t l y , no t only  t o  ve s s e l and cargo owners , but even v i t a l  t o  
th o s e  count r i e s  immed i at e ly d ep endent up on v e s s e l  arriva l s  f o r  
e s s ent i a l  s upp l i e s . Thu s , it  i s  extrem e l y  imp o r t ant t h a t  a n  app ro ­
p r i at e  b o dy b e  autho ri z e d  by  the Convent i on t o  i s sue emerg ency , 
int e r im o rd e r s  t o  f r e e  ve s s e l s  and carg o e s  whi ch may have b e en 
d e t ained o r  h e l d by a c o a s t a l  s t a t e . Such a r e l e as e  wou l d  b e  
without pre j ud i c e  t o  s ub s e quent p r o c edur e s  on t h e  mer i t s  o f  the 
d i spute , whe the r nego t i at i on , med i a t i on ,  conc i l i a t ion or arb i t r a ­
t i o n .  As  a cond i t i o n  t o  t h e  i s s uan ce of an int e rim o r der  for 
r e l ea s e  of a v e s s e l  or carg o , the app l i cant shou l d  be requi re d to 
g ive an appr op r i a t e  guar an t e e  o r  o the r unde r t aking adequat e to me e t  
t h e  requi rement s o f  a p o t ent i a l  award o n  t h e  me r i t s  f inding l i ab i l i ty 
on such app l i cant ' s  p ar t . 

S t a t e s  p ar ty t o  the C onv ent i on should under take t o  enforce  s uch 
o r de r s  in the i r  own mun i c ip a l  l e g a l  sys t ems and s hould  be b ound t o  
e f f e c t  p r omp t r e l e a s e s  o f  v e s s e l s and c arg o e s  when an order from 
t h e  app r op r i a t e  b ody has  b e en i s s u e d . 

I t  i s  r e commended that the  b ody for  r e ce i v ing and act ing 
on app l i cat i ons  f o r  int e r im eme r g ency o rd e r s  for  r e l e a s e  o f  a 
ve s s e l  o r  cargo b e  the  Se cret ary Gener a l  o f  the D i sput e s  S e t t l ement 
C en t e r . 

The Nat i on a l  P e t r o l eum C o unc i l  s t rongly urg e s  that the U . S . 
G ove rnmen t in  t h e  L aw o f  the S e a  Confer ence cont inue t o  maint ain 
i t s  p o s i t i on that a convent i on mu s t  p rovide  p r o ce dure s an d ins t i tu­
t i ons fo r p ea c e fu l , compu l s o ry and imp a rt i a l  s e t t l ement o f  a l l  
d i sput e s  ar i s i ng und e r  t h e  Convent i on ,  r u l e s  and r e gu l a t i ons pur ­
s uant t o  i t ,  and unde r g eneral  pr inc ip l e s o f  i n t e rnat i onal  l aw ,  
inc l uding tho s e  d i s p u t e s  inv9 lv ing p r ivat e part i e s . Such p r o c e dures 
and in s t i tut ions  are fundament a l  char ac t e r i s t i c s  of an orde r l y  
s o c i e ty ,  whe t he r  dome s t i c  o r  int e rnat i ona l . I f  d i sputes  invo lving 
us e s  of o ce an s p ac e  are n o t  subj e c t  to compu l s ory , p e a c e fu l  and 
impart i al s e t t l ement w i t h  accep t e d  l e g a l  s t andards as  a b a s i s  for 
de c i s i on ,  g r ave threat s t o  int e rna t i on a l  p e ace may we l l  deve l op . 
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Appendices 





United States Department of the Interior 

Dear Mr .  True : 

OFFICE OF THE SECRETARY 
WASHINGTON, D.C. 20240 

JAN 9 - 1974 

APPEND I X  A 

Thank you for the National Petroleum Counci l ' s  Report of 
March 1 9 7 3 ,  entitled " Law of the Sea . " Thi s  report has 
made a genuine contribution to the c lari f i cation and under­
s tanding of the important sub j ects which it treat s . 

I n  view o f  the dec i s ion of the Uni ted Nations General 
Assemb ly to convene a Third Law of the S ea Conference and 
to a s s i s t  the Department of the Interior in the further 
preparation for it , the National Petroleum Counci l  i s  
reque sted t o  s tudy and report further o n  several key matters 
which wi l l  constitute important parts of a comprehens ive 
treaty dealing with Law of the Sea . 

Accordingly , thi s Department reque s t s  that particular 
attention and experti se be directed toward the matter of 
des ign and construction standards for petroleum carr1er 
ves s e l s  to ensure s afety of operation and minimi z ation of 
pol l ution haz ards . S imi larly , operating s tandards for such 
ves s e l s  should also be cons idered . 

S ince i t  c learly appear s that acce lerated petroleum explora­
tion and producing activi ties on the seabed wi l l  be e s s ential 
to meeting requirements for energy , it would be particularly 
he lpful for the NPC to concentrate on the s tate of technology 
and the potential for o f f shore o i l  d i s covery and operations 
in the s eabed under deep water around the globe . At the s ame 
time , the Department would appreciate receiving the views of 
the NPC regarding international minimum s tandards to govern 
s afety and pollution control of such o f f shore operations . 

As spokesmen for our government have made c lear , we cons ider 
international standards for seabed petroleum production and 
ves se l  transport of petro leum to be among the important 
elements of a Law of the Sea Treaty . We recogn i z e  that 
scientific and technological deve lopment wi l l  lead to con­
tinuing change in s uch s tandards . Thus , we would like to 
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have the views o f  the NPC regarding the methods and institu­
tional arrangements for formulating and bringing into e f fect 
such s tandards .  

The u . s .  De legation to the United Nations Seabed Commi ttee 
introduced in Geneva in Augus t  of 19 7 3  a series of articles 
dea l i ng with the sett lement of di sputes ari s ing from ocean uses . 
The Department would find i t  helpful to receive any supple­
mentary views of the NPC on thi s sub j ect . 

As you know , the Inter-Governmental Mari time Consultative 
Organ i z ation ( IMCO )  has for some years been concerned wi th 
the reduc tion and prevention o f  pol lution of the oceans . IMCO 
has conc luded a series of conventions directed towards thi s  end , 
inc luding one whi ch was s igned in October of 19 7 3 . We would 
appreciate the NPC reviewing the s e  treaties inc luding the one 
of 1 9 7 3 ,  as they relate to the Law of the Sea and give con­
s i deration to the adequacy of thes e  treati es from the 
perspective o f  our nation ' s  des ire to e liminate pol lutants 
from the s e a  and the interre lationship of IMCO competence and 
i t s  potential future role in a broader Law of the S ea organi za­
tion . 

In view o f  the fact that the first sub stantive s e s s ion o f  the 
Third Law o f  the Sea Conference i s  s cheduled to begin on 
June 2 0 , 19 7 4 , in Caracas , Vene z ue l a , we are hope ful that 
the NPC wi l l  provide an early response to thi s reques t  as 
we l l  as such other views on any matters which may be found 
relevant . 

s�rere ly Y;:;Z . ;� 
�)�u-�r���. l �a 

S e cj'�t�ry of the In��r 

Mr . H .  A .  True , Jr . 
Chai rman , National Petroleum Counc i l  
1 6 2 5  K S treet , N . W .  
Washington , D . C .  
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ASSUMP T I ONS AND METHODOLOGY USED I N  
RE SERVO I R  ECONOMI C VIAB I L I TY CAL CULAT I ONS 

APPEND I X  C 

The re s e rv o i r  e c onom i c  c al cu l a t i ons sh own in Tab l e s  1 3 ,  1 4  an d 
1 5  o f  Chap t e r  One were  deve l op e d  by me ans o f  a computer p ro g ram .  
The prob l em was app ro ache d as i f  2 7  s eparate pro j e c t s  were  b e ing 
cons i de r e d  ( 3  di ffe rent r e s e rvo i rs , e ach under 9 s e ts of water depth 
and c l i mat i c  cond i t i ons ) .  The cash  f l ows were  d e t e rmined for e a ch o f  
the 2 7  p r o j e c ts , and only tho s e  that y i e l d e d  a t  l e as t 2 0  p e r cent on 
t o t a l  i nv e s tment were  cons i de r e d  as b e ing  e c onomi c ;  th e s e  cas e s  are 
l ab e l e d  "E" on the comp ar a t ive t ab l e s . 

Exp l o r a t i on , deve l opment and produc t i on c ap i t a l  inves tmen ts  
were  t aken from T ab l e s  6 and 8 (previous ly Tah l e s  3 and 4 o f  the  
NPC i n t e r im repo r t , Ocean Petroleum Resources� July 4 ,  1 9 7 4 ) . F o r  
e ach p r o j e c t , i t  was  as s umed tha t n i ne dry w i ldcats  were  dr i l l e d , 
w i th the t enth w i l dc a t  r e s u l t i ng i n  a comme r c i a l  di s covery . 

S i n c e  a l l  cap i t a l  inv e s tment f i gur e s  in the in t e r im rep o r t  were 
s t a t e d  in t e rms of con s t an t  1 9 7 4  do l l ars , it  was as s umed fo r p urp o s e s  
o f  s imp l i f i ca t i on that 1 9 7 4  wou l d  b e  Y e ar 0 f o r  e ach p r o j e c t . To tal  
inve s tmen t  was as sume d t o  be  the s um o f  exp l or a t o ry exp end i tures  
p lus n e t  dev e l opment an d p r o du c t i on expendi ture s ,  i . e . , deve l opmen t 
and p r o duc t i on exp end i ture s ne t o f  an inve s tmen t tax cre d i t  on the 
t ang ib l e  p o r t i on of the exp en d i ture s ;  a 5 0 / 5 0  s p l i t  b e tween tang ib l e  
and intang ib le  p o r t i on s  was as sume d . N o t e  th at  the h i s to r i cal in ­
tang i b le  p o rt i on i s  g re ater  than 5 0  p e rcent ; howeve r , future equip ­
men t c o s t  e s ca l a t i on and the equ ipment intens ive n a ture o f  offshore 
a c t i v i t i e s  i s  a s s umed to e ffe c t  a 5 0 / 5 0  sp l i t . L e a s e b onus , o ther  
acqui s i t i on c o s t s  and ge o l o g i c a l  an d g e ophys i c a l  exp en s e s we re sp e ­
c i f i c a l ly e x c l ude d . 

I n  t e rms o f  p e tro l e um y i e lds , the f i rs t r e s ervo i r  was as s ume d 
to h ave an in i t i a l  producing r ate  of 5 0  MB /D , and a produc t i on de ­
c l in e  p r o f i l e  r e s u l t ing i n  t o t a l  re covery o f  app rox ima t e l y  1 7 5  mi l ­
l i on b arre l s  a f t e r  2 0  y e a r s . The s e cond res ervo i r  was a s s umed to 
h ave an in i t i a l  p r o ducing rate o f  3 0  MB / D , and a produ c t i on decl ine 
p r o f i l e  r e s u l t ing in t o t a l  r e c overy of app roximate ly 6 5  mi l l i on b ar ­
re l s  in a 1 2  y e ar p e r i o d . Th e th i rd r e s ervo ir was a s s umed to have 
an ini t i a l  p roduc ing r a t e  of 1 5  MB /D , and a p ro du c t i on de c l ine p r o ­
f i l e  re s u l t ing i n  t o t a l  r e c overy o f  app r ox ima t e ly 2 5  mi l l i on b arr e l s  
over 1 2  y e ar s . 

F o r  e a ch pro j e c t , values  ( in t e rms of 1 9 7 4  do l l ars ) were s e ­
l e c t e d  for  purp o s e s  o f  deve l op ing cash f l ows . Mu l t ip ly ing value 
p e r  b arre l i n  e ach ye ar b y  t o t a l  product i on in e a ch y e ar r e s u l t e d  
in a r evenue s t r e am ove r th e l i fe o f  e ach p ro j e c t . 

A g r o s s income ( b e fo r e  t ax )  s t r e am for e ach p r o j e c t  was ob t a in ­
e d  b y  s ub t r ac t ing roya l t ie s , op e r a t ing exp en s e s  and dep r e c i at i on 
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e ach ye ar from the revenue s t re am o f  th e p r o j e c t . A cons t ant roy ­
a l ty rate  o f  1 6 . 7  p e rc ent ( one - s ixth)  was as sumed ( except for the 
" l ow g ove rnmen t  tak e "  cas e whe r e i n  the produc t i on was as sumed to b e  
exon e r a t e d  from any roya l ty p ayments ) .  Op erat ing expen s e s  (non ­
cap i t a l  cos t s ) were  e s t imat e d  for  e ach p r o j e c t  in t e rms o f  do l l ars  
p e r  y e ar cos t ( 1 9 7 4 cons tant dol l ars ) an d th en a l l o c a t e d  on  a un i t  
o f  p r o duc t i on b a s i s  over the l i fe o f  the p roj e c t . Acce l e r ated de ­
p re c i at i on ( s um - o f - no . -ye ars  d i g i t s  me th o d )  was t aken on the t an g i ­
b l e  p o r t i ons  o f  c ap i t a l  inve s tmen t p revi ous ly de s c r i b e d  after  de ­
duc t i on o f  the app r op r i at e  inve s tment t ax c r e d i t .  

A n e t  i n come s t r e am for e a ch p r o j e c t  was ob t a ined by app l y i ng 
an ex i s t ing U . S .  fede r a l  income tax rate  ( 4 8  p e rcen t )  an d o ther 
app l i c ab l e  t ax p rovi s i ons to the g r o s s  income s t r e am .  C ash f l ow 
s t re ams were  ob t a ined by means  o f  the fo l l owing e qua t i on : { Roya l ty 

C a s h  F l ow = Revenue l e s s  Op e r a t ing Co s t s  
Taxes  

Th e cash f l ow s tr e ams thus ob taine d  we re th en d i s counted  b ack 
to a n e t  p re s en t  value of z e r o  by  me an s  of a computer p r og ram us ing 
con t i nuous (as opp o s e d  to d i s c r e t e ) d i s coun t i ng . The app r op r i ate  

TABLE 1 7  

E CONOMIC CONFIGURATION FOR SAMPLE PROJECT -

200 METERS WATE R DEPTH, MI LD CLIMATIC CON DITIONS, 

MEDI UM S I ZE R ESERVOI R ,  I N ITIAL PRODUCING RATE 30 MB/D 
(Constant 1 974 Dollars) 

Exploration 

$2.7 MM/wel l  x 0.8 (NPC index) = $2. 1 6  MM/well 
1 0  wells at $2 . 1 6  MM/wel l = $21 . 6  MM Total 

Development and Production 

$95.0 MM x 0 .9 (NPC index) = $85.5 MM gross investment 
$85.5  MM x 0.5 tangible = $42.8 MM tangible 
$42.8 MM tangible x .07 investment tax cred it = $3.0 MM credit 
$85.5 MM investment - $3.0 MM cred it = $82.5 MM net investment 

Total I nvestment (After 7% I nvestment Credit) 

Exploration 
Development & Production 

Total 

Operating Expenses (Average Throughout Life of Reservoir) 

$ .97 / Bbl .  x 65 MMB = $63.1 MM Total 

9 0  

$ 2 1 .6 MM 
82.5 MM 

$104.1 MM 



d i s coun t fac t o r , o r  int e rn a l  rate o f  r e turn , w as found by  the com­
pute r .  

I n  deve l op ing T ab l e 1 5  ( 2 0  p e rcent RO I wi th add i t i on a l  i nve s t ­
men t ) , the t o t a l  inves tme n t  was  i n cre as e d  for e ach p ro j e c t  by  an 
amount equal t o  $ 1  p e r  b arre l o f  t o t a l  re cove rab l e  o i l  ( i . e . , $ 1 7 5  
mi l l i on for the l arge res e rvo i r ,  $ 6 5 mi l l i on f o r  th e me dium re s e r ­
vo i r  an d $ 2 5  m i l l i on for the s ma l l re s e rvo i r) . Thi s  addi t i on a l  
$ 1  p e r  b arre l w a s  cons i de re d  t o  rep re s en t  the p re s ent value e ff e c t  
o f  any adde d form o f  g ove rnmen t  t ake  that mi ght b e  imp os e d  on any 
s e ab e d  p ro duc ing op e r at i on .  

N o  as s ump t i ons  we re made r e g arding imp rovements  i n  o ffsh o re 
dri l l in g  and p ro duct i on t e chno l o gy b ey ond th os e cap ab i l i t i e s  p re s ­
ent l y  envi s i on e d . Addi t i on a l  imp rovements  wh i ch may o c cur c ou l d  
s i gn i fi c an t ly l owe r the co s ts o f  p e t r o l e um p r o duct i on i n  deep e r  
w ate rs and s evere c l im at e s  and rende r c e r t ain cas e s  that p r e s e n t ly 
are rated  "none con omi c"  as b e in g  e conomi c .  A s amp l e  p ro j e c t  i s  
p re s en t e d  i n  T ab le 1 7 . 
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1.0 
VI 

Subject 

1 .  Statistical report 
on penalties 

2. Effective date of 
requirements for 
special areas 

3. Control of 
discharge of 
light refined 
oils 

4. Oil discharge 
monitoring and 
control system 

TABLE 1 8  

ACTION PLAN OF TH E MAR I N E  ENVI RONMENT PROTECTION COMMITTEE 

Source 

Article 1 1  ( 1 )  (f) 
Resolution 4 

Reg. 1 0  (7 ) (b) ( i i i )  
of  Annex I 

Reg. 5 (4) (b) of 
Annex V 

Resolution 6 

Reg. 1 5(6) and 
Reg. 9 ( 1 ) (a) of 
Annex I 

Resolution 1 0  

Action Required 

(a) To develop a standardized 
form on penalties 

(b) To collect and disseminate 
information on penalties ac­
tually imposed for infringe­
ment of the Convention 

To establ ish the date from which 
the requirements for special areas in 
respect of oi l  shal l  take effect for 
the "Red Sea Area" and "Gu lfs 
Area" 

To estab l ish the date from which 
the requirements for special areas in 
respect of garbage shall take effect 
for each special area 

To review the problems created by 
the discharge into the marine en­
vironment of al l  petroleum derived 
oils, particu larly l ight refined oi ls 

To review the avai labil ity of oi l  
d ischarge monitoring and control 
equipment particu larly for l ight 
refined oi ls  

To develop procedures for d is­
charge of l ight refined oi ls u ntil 
such equ ipment is available 

To develop sensitive, accurate and 
rel iable o i l  content measuring in­
stru ments to cope with the fu l l  
range of  o i l s  covered by Annex I 

Previous Work 

Certain information 
papers for the 
Conference, e.g. 
MP /CON F /1 5/8 
MP/CONF/1 5/9 
MP/CON F/C.2/WP. 1 9  

Resolution A.233 (VI I )  

APPEND I X  D 

I nitial Course of Action 

To request the Secretariat to pre­
pare a draft form for reports on 
penalties for consideration by the 
Comm ittee at its next session 

To request the Governments con­
cerned to submit relevant informa­
tion when appropriate 

To request Governments to study 
further the problem and to submit 
avai lable information and proposals 
on the subject 

To request G ESAMP to complete 
its work on the im pact of oi l  on the 
marine environment as soon as 
possible 

(a) To request Governments and 
Organizations to supply infor­
mation on avai labi l ity of such 
equipment 

(b) At the next session to consider 
i n fo r m at i on provided and 
decide on action necessary to 
proceed with the work on the 
matter 

(a) To request Governments and 
O rg a n i z a t i o n s  to su bm it 
relevant information 

(b) To exam ine Resolution A.233 
( V I I )  with a view to its im­
provement 



Subject 

5. I dentification of 
the source of 
discharged oil  

6. Draught 
requ irements 
for segregated 
ballast tankers 

7 .  Tonnage 

1.0 I measurement of 

� segregated bal last 
oi l  tankers 

8. Categorization 
of l iquid 
substances 

TABLE 1 8  (Continued) 

ACTION PLAN OF THE MAR I N E  ENVI RONMENT PROTECTION COMMITTEE 

Source --
Resolution 7 

Reg. 1 3  of Annex I 
and Resolution 8 

Resolution 9 

Reg. 3 (4) of 
Annex I I  
Resolution 1 4  

Action Required 

To develop a standard method to 
identify promptly discharged oi l  

To examine ballast draught require· 
ments with a view to determin ing 
whether any improvement is re· 
qu ired with special regard to the 
need for a more specific require· 
ment for tankers of less than 1 50 
meters in length 

To study the matter of equitable 
determination of gross and net 
registered tonnage for segregated 
bal last oi l  tankers in comparison 
with existing oi l  tan kers of equiva· 
lent productive cargo deadweight 

(a) To review the criteria used to 
define category D substances 
and to categorize l iquid sub· 
stances provisional ly assessed 
by governments 

( b) To revise Appendices I I  and I l l  
of Annex I I  in order to include 
there al l  l iquid substances 
known to be carried in bulk 

Previous Work 

The problem was studied 
by some countries (see 
M EPC 1/ I N F .2,  
MEPC 1 /I N F .5, 
MEPG 1 /I N F .5/Add. 1 

Certain work was carried 
out by the Sub-Committee 
on Ship Design and 
Equ ipment and during 
the Conference 

Over 400 substances have 
been categorized by an 
Ad Hoc Panel of I MCO 
and G ESAMP Experts. 
MP/CON F/I N F / 1 5/4 ( I CS) 
contains a l ist of over 500 
substances known presently 
transported in bu lk  which 
have not yet been assessed 
or categorized 

I nitial Course of Action 

To urge Governments to continue 
research into the problem and to 
submit available information 

To request the MSC to study this 
matter with h igh priority 

To request the MSC to study the 
matter 

(a) To request Governments and 
Organizations to pursue and 
encourage studies on environ· 
mental hazards of such sub­
stances 

(b) To provide information as 
specified in Annex to Resolu­
tion 14 

(c)  To ask G ESAMP if  it can con­
tinue work on the problem in a 
similar way as was done pre­
viously 

(d) To review at its next session 
the information received and 
consider further action to be 
taken 



\.0 

U1 

Subject 

9. Procedures and 
arrangements 
for the discharge 
of noxious l iquid 
substances 

10 .  Development 
of scientific 
information 
on water 
qual ity criteria 

1 1 .  The amendment 
of the Bu lk  
Chemical Code 

TABLE 18 (Continued) 

ACTION PLAN OF THE MARI N E  ENVI RONME NT PROTECTION COMMITTEE 

Source 

Regs. 5(2) (b) 
5(3) (b)  
5(8) (c) 
5(9) (b)  of 

Annex I I  

Regs. 5(5) 
5( 1 0) of 

Annex I I  and 
Resolution 1 3 (a) 
Reg. 8(4) (a) of 
Annex I I  and 
Resolution 1 3(a) 

Resolution 1 3(b) 

Resolution 1 2  

Resolution 1 5  

Action Required 

(a) To develop standards for: 

( i ) Procedures and arrange· 
ments for the discharge of 
noxious l iquid substances 
in Category B and C 

( i i ) Ventilation procedu res for 
removal of cargo residues 
containing noxious l iqu id 
substances 

( i i i )  A prel iminary procedure 
for cleaning of a tank which 
carried noxious l iqu id sub­
stances in Catego ry A, in 
order to ach ieve the pre­
scribed residual concentra­
tion as an alternative to 
a c tu a l l y sampl ing and 
analyzing the effluent 

(b) To review the Cargo Record 
Book contained in Appendix I V  
of Annex I I ,  taking into account 
the standards for procedures 
and arrangements developed 

To examine the method of proce­
dure necessary to establish water 
qual ity criteria for the protection of 
the marine environment 

To amend the Code to include re­
quirements necessary from the ma­
rine pol lution prevention point of 
view and also to ensure consistency 
with the provisions of the Conven­
tion 

Previous Work 

Certain studies have been 
carried out by Norway ­
Study I X  
Netherlands 
PCMP/4/ 1 5  
USA ( M P  X l l l /2(a )/1 2) 

See paragraph 23 of 
MEPC 1/3 

I nitial Course of Action 

(a) To invite Governments and 
Organizations to initiate and 
continue stud ies on the matter 
and submit avai lable informa­
tion 

(b) To review at its next session the 
information received and con­
sider further action to be taken 

(c) To inform MSC of planned 
activities wh ich should be car­
ried out in cooperation with the 
MSC 

(a) To bring Resolution 1 2  to the 
attention of G ESAMP 

(b) To request Governments to 
encourage stud ies on the matter 
and submit available informa­
t i o n  f o r  tra nsmission to 
G ESAMP 

To request the MSC to continue its 
work on the Code 
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TABLE 1 8  (Continued) 

ACTION PLAN OF THE MARI N E  ENVI RONMENT PROTECTION COMMITTEE 

Subject 

1 2. Prevention of 
pol lution by l ique· 
fied or compressed 
gases carried in bulk 

1 3. Prevention of 
pollution by 
noxious solid 
substances 
carried in bulk 

14 .  Prevention of 
pollution by harm· 
fu l substances 
carried by sea in 
packaged forms or 
in freight contain· 
ers, portable tanks 
or road and ra i l  
tank wagons 

Source 

Resolution 1 6  

Resolution 1 7  

Resolution 1 9  

1 5. R esearch into the Resolution 1 8  
effect of discharge 
of ballast water 
contain ing bacteria 
of epidemic diseases 

1 6. Standards and test 
methods for opera­
tional requirements 
of a sewage treat· 
ment plant and 
rate of d ischarge 

Reg. 3(  1 )  (a) ( i) 
and Reg. 8 of 
Annex I V, 
Resolution 20 

Action Required 

To complete the Gas Carrier Code 

To pu rsue and encou rage stud ies of 
the impact that the carriage of 
noxious substances in bu lk  by sh ips 
may have u pon the marine environ· 
ment 

(a) To pursue and encourage stud· 
ies of the impact that the car· 
riage by sea of such harmfu I sub· 
stances in packaged forms etc. 
may have u pon the marine 
environment 

(b) To revise the I nternational Mari· 
time Dangerous Goods Code to 
cover marine pollution aspect 

(c) To develop further the pro­
visions of Annex I l l  of the 1 973 
Convention 

To take appropriate action and 
initiate studies of the matter on the 
basis of any evidence and of pro­
posals which may be submitted by 
any Government 

To develop standards and test 
methods 

Previous Work 

The Code is under prepara­
tion by the Sub-Committee 
on Ship Design and 
Equipment 

I nvestigations were 
carried out by Norway 
(Study I X )  which also 
prepared draft Regs. for 
the control of pol lution 
by noxious solid sub­
stances carried in bulk 
(PCMP/WP. 1 7) 

Work is u nder way 
within the COG Sub­
Committee 

I nvestigations of sewage 
treatment systems and 
discharge standards were 
carried out by Canada ­
Study V I I I  
(MP/CON F/1  N F. 1 4/1 ) 

I nitial Course of Action 

To request the MSC to continue its 
work on the Code 

(a) To invite Governments and 
Organizations to submit rele­
vant information and comments 
o n  t h e  d raft Regu lations 
(PCMPIWP . 1 7 )  

( b )  T o  consider further at a future 
session draft Regu lations on the 
basis of information and com ­
ments o n  the draft received 

(a) To invite Governments to en­
courage and continue stud ies on 
the matter 

(b) To request the MSC to continue 
its work 

(a) To invite Governments to sub­
m it information and evidence, if 
any 

(b) To request the Secretariat to 
maintain contact with WHO on 
th is matter 

(a) To invite Governments to sub­
m it proposals on discharge 
standards 

(b) To study information and pro­
posa ls provided by Govern­
ments at the next session of the 
Committee 



U) 
......:) 

Subject 

1 7 .  Promotion of 
Technical 
Cooperation 

1 8. (a) - (d) I nten­
tional pol lution 
of the sea and 
accidental 
spil lages 

1 8. (e) Tank 
cleaning 

18 .  (f) Pol lution 
manual 

TABLE 18 (Continued) 

ACTION PLAN OF THE MAR I N E  ENVI RONMENT PROTECTION COMMITTE E 

Source 

Resolution 22 

Resolution 5(a) 

Resolution 5 ( b ) .  
5 (c) 

Resolution 5 (a) 
( i) - ( iv) 

Resolution 5 (b) 

Resolution 5 (c) 
( i )  

Resolution 5 (c) 
( i i )  

Action Required 

To promote support for those States 
which request techn ical assistance 
relating to the prevention and con­
trol of pollution of the marine en­
vironment by ships 

(a) To collect scientific data on the 
identification of harmfu I sub­
stances 

(b) T o  c o l l ect s hip  casualty 
statistics 

(c) To develop measures for the 
prevention of accidents to ships 

(d) To develop measures for the 
minimization of the risk of 
escape of harmful substances 
after accidents 

(e) To develop new techniques and 
methods for cleaning, recycling 
and d isposing of hazardous sub­
stances carried by sh ips 

(f) (i) To develop devices and 
chemicals used in deal ing 
with oil  and other harmfu l 
substances discharged in 
the sea 

( i i )  To complete pollution 
manual 

Previous Work 

Techn ical assistance is 
being provided by I MCO 
to developing countries 
in the field of maritime 
transport with in its com­
petence including both 
ocean and coastwise 
aspects in the form of 
experts, fellowships and 
special ized training 

Work by the Ad Hoc 
Panel of I M CO and 
G ESAMP Experts 

Some work is being car­
ried out by the MSC 

Most of the items are being 
dealt with by the MSC 

Certain work is under way 
by the D E  Sub-Committee 

Certain work has been car­
ried out by ICS and 
OCI M F  in developing 
Clean Seas Gu ide (see 
MP X I V/6/6) 

MP Sub-Committee has 
carried out certain work 
(M EPC 1 /6,  paragraphs 
7 -9) 

I n itial Course of Action 

To request the Technical Coopera­
tion Comm ittee to consider and 
initiate appropriate action for the 
exchange of views among Govern­
ments through the Organization , in  
the field of technical cooperation 
regard ing the 1973 Convention in 
general and the early implementa­
tion of the provisions of Resolution 
22 in particu lar 

To review the work programme of 
the O rgan ization from a marine 
pol lution point of view and formu­
late an outl ine for special projects 
wh ich wi l l  be an effective measure 
for the promotion of safety at sea 
and the protection of the marine 
environment. Such outl ine should be 
formulated in cooperation with 
other relevant bodies of the Organi­
zation 

To request I CS and O C I M F  to study 
further the problem and to make 
proposals for consideration by the 
Committee 
(a) To consider at its next session 

draft of outstand ing sections of 
the Manual on Oi l  Pol lution to 
be prepared by "lead countries" 

(b) To review the "Manual on Oi l  
Pol lution" with a view to its up­
dati ng, particu larly on the 
methods deal ing with large scale 
spil lages 

(c) To consider the extension of the 
Manual to cover substances 
other than oil 



tO I ·  00 

Subject 

19 .  Reception 
faci l ities for 
residues 

20. The complete 
el imination of 
oi l  pol lution 
from ships 

2 1 .  Marine environ-
ment protection 

22. Methods of 
enforcement of 
the present 
Convention 

TABLE 18 (Continued) 

ACTION PLAN OF THE MAR I N E  ENVI RONMENT PROTECTION COMMITTEE 

Source 

Resolution A.235 
( V I I ) .  

Regulations: 
1 2  of Annex I 
7 of Annex I I  
1 0  of Annex I V  
Resolution 2 1  

Resolution 3 

Resolutions 23, 
24 and 25 

Resolution 1 

Action Required 

To ensure the provision and main­
tenance of adequate reception faci l i ­
ties as  soon as  possible in compliance 
with the provisions of the Con­
vention and its Annexes 

To identify projects necessary for 
the achievement of the goal set out 
in the Resolution 3 

To undertake necessary action on 
matters which wi l l  arise from the 
Un ited Nations Conference on the 
Law of the Sea 

To in itiate action by Governments 
towards early implementation of the 
1969 and 1 9 7 1  Amendments to the 
1 954 0il Po l lution Convention 

Previous Work 

I MCO Publication 
"Facil ities in Ports for 
the Reception of Oi l  
Residues" 

Resolution A.236(VI I )  
Resolution A.237 ( V I I )  

Source: "Report of the Marine Environment Protection Committee on its F irst Session," I MCO Document M EPC 1 / 1 0, March 8, 1974. 

I nitial Course of Action 

(a) To request Governments and 
other interested bodies to 
supply data on availabil ity of 
reception faci l ities as requ ired 
by the Convention and its 
Annexes as soon as possib I e. 

(b) To consider the need to in itiate 
techn ical studies into the most 
eff i c i e n t  a n d  economical 
methods of providing reception 
facil ities and destruction of 
residues, especial ly of chemical 
nox ious substances. 

To request Governments to in itiate 
stud ies into the problem and to fix 
target dates for the completion of 
the necessary projects 

To consider any matters arising from 
the Un ited Nations Conference on 
the Law of the Sea which would have 
an impact on the work of M EPC 

(a) To u rge Governments to give 
effect to the 1 969 and 1 97 1  
Amendments to the 1 954 Oi l  
Pol lution Convention as  soon as 
possible 

(b) To request Governments to 
examine possibi l ities of tanker 
inspections at load ing ports and 
repair ports and to submit pro­
posal s  on other methods of 
enforcement of the Convention 
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